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corrosion contro 


The service life your equipment—the efficiency your production 
schedules the ultimate value your investment and maintenance 
dollars all are vitally dependent the continuing performance the 
protective coatings specified your plant. Thus, success failure 
your coatings can mean the difference between tremendous losses 
substantial savings. 


assure coating performance that provides long-lasting, low-cost 
protection, two steps are absolute essentials, right from the start. You 
need the right coating for each specific exposure, and must applied 
properly yield maximum benefit. 


AMERCOAT ELIMINATES THE GUESSWORK—MINIMIZES MAINTENANCE COSTS 


First all, AMERCOAT provides the right coating for the particu- 
lar From the complete AMERCOAT line, possible 
provide specific coatings for specific exposures achieve specified pro- 
tective performance. 

addition, you receive the added value conscien- 
tious service follow-through backed organization SPECIALIZING 
industrial corrosion control. With the assistance and on-the-spot advice 
trained representative, you get the best possible application through 
proper attention surface preparation and correct coating techniques. 


Investigate AMERCOAT now. It’s your surest way effective, long- 
term corrosion control. experienced representative near you serve 
you. For complete details write today. 


CHICAGO, ILLINOIS 


KENILWORTH, NEW JERSEY 


CORPORATION JACKSONVILLE, FLORIDA 


4809 Firestone Bivd., South Gate, HOUSTON, TEXAS 
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MINIMUM MAINTENANCE COSTS 


RANTEX 


gives protection against corresion 


You CAN MAKE emergency repairs quickly and 
economically right the field with Johns-Manville 
Trantex Tape. This pipeline protective material 
especially suitable for repairing damage enamel 
coatings holidays coatings. 


Trantex recommended for field coating the joints 
mill wrapped pipe. also has many advantages for 
coating lateral lines and short runs where heavy duty 
coating equipment not available. Save emergency 
coating repairs too, keeping supply Trantex 
your warehouse for rush requirements. 


Trantex Tape easily applied hand simple 
wrapping devices. durable plastic, cold-applied 
tape, with pressure sensitive adhesive that sticks 
contact, bonds tightly enamel coatings bare 
primed steel. Trantex Tape provides uniformly high 
electrical resistance. 


. 


Asbestos Pipeline Felt durable shield for 


Pipe line enamels. Proven use for protecting enamel 


iv, MANVILLE 
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coating from cold flow under stress. often applied 
over Trantex Tape, for extra protection rocky areas. 
Rotary type wrapping machines apply the felt and 
Trantex Tape one operation. 


For more details write Johns-Manville, Box 60, New 
York 16, Canada, 199 Bay St., Toronto Ont. 


PROPERTIES TRANTEX TAPE 


Dielectric Strength per mil thickness Approx. 1,000 V 1,000 V 


Insulation Resistance, greater than 100,000 100,000 
(ASTM-D-257-49) megohms megohms 


Temperature Limit 200 
Adhesion oz. per inch width 
Tensile Strength per inch 
Elongation Break 250% 300% 


“Trantex” black polyvinyl tape. available two thicknesses 
*V-10 mil tape for average conditions, and 


mil thickness for use where more rugged coating 
specified such repair enamel coatings. 


Johns-Manville TRANTE) TAPE 
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Forget about cathodic 
protection repair bills 
install high purity 

cast anodes and labor- 


saving ribbon anodes 


you can depend DOW MAGNESIUM ANODES 


YOU BEAT DOW MAGNESIUM ANODES 
FOR DEPENDABLE CORROSION CONTROL 


Once installed, Dow magnesium anodes will never let you down. 
Throughout their entire life span they never stop providing depend- 
able, low-cost corrosion control. 


When you standardize magnesium anodes you can forget about 
power failures and costly repair bills caused storms, rodent 
attack power leads, and dried-out ground beds. Magnesium 
anodes provide their own current for continuous protection. 


And now the cost cathodic protection sharply thanks 
the new high purity Dow cast anodes. These new last 
far longer and give you more ampere hours protection. 


Whether underground marine; whether you require only “hot 
spot” protection over-all coverage, you will find Dow 
magnesium anode designed solve your 


problem. For the complete story write THE DOW CHEMICAL 
Midland, Mich., 312K. 


DISTRIBUTORS: ANTI-CORROSION MFG. CO., Atlanta, Georgia CATHODIC PROTECTION SERVICE, Houston, Texas ELECTRO-RUSTPROOFING 
ville, ROYSTON LABORATORIES, INC., Blawnox, Penna. STUART STEEL PROTECTION CORP., Kenilworth, THE VANODE Pasadena, California. 
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THIS MONTH’S COVER—Cellulose acetate 
package developed Carboloy Department 
General Electric Company, permits instant 
identification the size and type the 
Thermistor This type packaging was 
developed permit instant identification 
the content without extensive 
reading descriptions printed small type. 
The acetate cover also provides substantial 
protection attack moisture 
packaged unit. 
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SUBSCRIPTION RATES (Postpaid) 


: Non-Members f NACE, Single Copies........... 1.00 
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CANADIAN REGION 


R. J. LAW, Director; The In- 
ternational Nickel Co. of 
Canada, Limited, 25 King St. 
W., Toronto, Ontario. 

G. I. RUSSELL, Chairman; 
Trans Mountain Pipeline Co., 
400 E. Broadway, Van- 
couver 19, B. C., 

L. W. SHEMILT, Vice-Chair- 
man; University of British 
Columbia, Vancouver, B. C. 

G. M. McPHERSON, Secretary- 
Treasurer; Imperial Oil Ltd., 
300 Ninth Ave. W., Calgary, 
Alta. 


Edmonton Section 
(Being Formed) 

F. W. HEWES, Interim Chair- 
man; Canadian Protective 
Coating Ltd., 9336 91st Street, 
Edmonton, Alberta. 


Hamilton-Niagara Section 


H. W. HYSLOP, Chairman; 
United Gas & Fuel Co. of 
Hamilton, Ltd., 82 King. St. 
E., Hamilton, Ontario, Can- 


ada. 

H. C. WADE, Secretary-Treas- 
urer; The Steel Co. of Can- 
ada, Ltd., Hamilton Works, 
Wilcox Ave., Hamilton, On- 
tario, Canada. 


Montreal Section 


H. G. BURBIDGE, Acting 
Chairman; 1700 Sun Life 
Building, Montreal, Quebec. 


Toronto Section 


T. R. B. WATSON, Chairman; 
Corrosion Service, Ltd., 21 
King St. E., Toronto, On- 
tario, Canada, 

COLIN PRESCOTT, Vice- 
Chairman; Hydro-Electric 
Power Commission of On- 
tario, 620 University Ave., 
Toronto, Ontario, Canada. 

R, J. LAW, Secretary; The In- 
ternational Nickel Co. of 
Canada, Ltd., 25 King St., W., 
Toronto, Ontario, Canada. 

STEPHEN KOZAK, Treasurer; 
Canada Wire & Cable Co., 
Ltd., Postal Station R., To- 
ronto, Ontario, Canada. 


Vancouver Section 


F. M. CAZALET, Chairman; 
British Columbia Electric 
Co. Ltd., Vancouver, B. C. 

G. E. MAYNARD, Vice-Chair- 
man; G. 8S. Eldridge & Co., 
Ltd., 633 Hornby Street, 
Vancouver, B. C. 

B. H. LEVELTON, Secretary; 
British Columbia Research 
Council, University of British 
Columbia, Vancouver, B. C. 

FRANK G. MITCHELL, Treas- 
urer; Wilkinson Co., Ltd., 
190 West 2nd Avenue, Van- 
couver, B. C. 


NORTH CENTRAL REGION 


WALTER R. CAVANAGH, Di- 
rector; Parker Rust Proof 
Company, 2177 E. Milwaukee 
8t., Detroit, Michigan 

R. E. WICEN, Chairman; 
Chain Belt Co, of Milwaukee, 
1600 W. Bruce St., Mil- 
waukee, Wisconsin 

W. A. DERINGER, Vice- 
Chairman; A. O. Smith 
Corp., 3533 North 27th St., 
Milwaukee, Wisconsin 

H. F. HAASE, Secretary- 
Treasurer; 2202 South 28th 
St., Milwaukee, Wisconsin 


Chicago Section 


L. W. EWING, Chairman; 
Standard Oil Co. of Indiana, 
910 S. Michigan Ave., Chi- 
cago, Illinois. 

R. I, LINDBERG, Vice-Chair- 

man; Sinclair Research Lab- 

oratories, Inc., 400 E. Sibley 

Blvd., Harvey, Illinois. 


L. W. PETERSEN, Secretary; 
Swift & Company, U. §&. 
Yards, Chicago, Illinois. 

R. W. FLOURNOY, Treasurer; 
Corn Products Refining Co., 
Chemical Division, 3216 
Prairie Ave., Brookfield, 
Illinois, 


Cleveland Section 


WILLIAM W. PALMQUIST, 
Chairman; National Carbon 
Company, Box 6087, Cleve- 
land 1, Ohio. 

THOMAS H. HOWALD, Vice- 
Chairman; Chase Brass and 
Copper Co., 1155 Babbitt 
Road, Cleveland, Ohio. 

JANE RIGO, Secretary-Treas- 
urer; American Steel & Wire 
Co., Wire Ave., Cleveland, 
Ohio. 


Detroit Section 


JAMES F. HIRSHFELD, 
Chairman; The Hinchman 
Corporation, 1208 Francis 
Palms Bldg., Detroit 1, 
Michigan. 

EUGENE V. IVANSO, Vice- 
Chairman; Detroit Testing 
Labs., Inc., 554 Bagley Ave., 
Detroit, Michigan. 

DAVID L. HILL, Secretary; 
Timken Detroit Axle Co., 
100-400 Clark Ave., Detroit, 
Michigan. 

PROCTOR G. COATES, Treas- 
urer; Michigan Bell Tele- 
phone Co., 312 Potawatomi 
Blvd., Royal Oak, Michigan. 


Eastern Wisconsin 
Section 


ROBERT A. HUSEBY, Chair- 
man; A. O. Smith Corp., 3533 
North 27th St., Milwaukee, 
Wisconsin, 


ALEXANDER MC CONNELL, 
Vice-Chair.; George J. Meyer 
Mfg. Co., Meyer Pl. & Dun- 
more Ct., Cudahy, Wisconsin. 


HAROLD F. HAASE, Secre- 
tary-Treasurer; 2202 South 
28 Street, Milwaukee, Wis. 


Greater St. Section 


CAMDEN A. COBERLY, 
Chairman; 316 Oak Manor 
Lane, Webster Groves 19, 
Missouri. 

WILLIAM J. RIES, Vice- 
Chairman; Tretolite Com- 
pany, St. Louis 19, Missouri. 

ROBERT D. SANFORD, Secre- 
tary; Nooter Corporation, 
1400 South Second St., St. 
Louis 4, Missouri. 

DONALD H. BECKER, Treas- 

urer; Reilly Tar & Chemical 

Corp., P. O. Box 370, Granite 

City, Illinois, 


Kansas City Section 

L. F. HEVERLY, Chairman; 
Heverly Engineering Co., 
5425 Chadwick Rd., Kansas 
City, Kansas. 

R. A. KELLEY, Vice-Chair- 

man; Minnesota Mining & 

Mfg. Co., 4224 West 73rd 

Terrace, Prairie Village, 

Kansas. 

C. BERRINGER, Secretary- 

Treasurer; Panhandle East- 

ern Pipe Line Co., 1221 Balti- 

more Ave., Kansas City, 

Missouri. 


Southwestern Ohio 


Section 

ARTHUR D. CASTER, Chair- 
man; 38 Arcadia Place, Cin- 
cinnati, Ohio. 

W. A. LUCE, Vice-Chairman; 
The Duriron Co., Inc., Box 
1019, Dayton, Ohio. 

LEWIS M. LEDERER, Secre- 
tary; Inner-Tank Lining 
Corp., 1097 Wade St., Cin- 
cinnati, Ohio. 

R. L. WOOD, Treasurer; Cin- 
cinnati Gas & Electric Co., 
General Engineering Depart- 
ment, P. O. Box 960, Cin- 
cinnati 1, Ohio. 


NORTHEAST REGION 


GEORGE E. BEST, Director; 
Mutual Chemical Co. of 
America, 1348 Block St., 
Baltimore 31, Md. 

KEMPTON H. ROLL, Chair- 
man; Lead Industries Assoc., 
420 Lexington Ave., New 
York 17, New York, 

EDWARD G. BRINK, Vice- 
Chairman; American Viscose 
Corp., Marcus Hook, Penn- 
sylvania. 

EDWIN J. TITSWORTH, Sec- 
retary-Treasurer; Koppers 
Company, Inc., Tar Products 
Division, 250 Stuart St., Bos- 
ton, Massachusetts. 


Baltimore Section 

ALLEN L. ALEXANDER, 
Chairman; 1710 Oakcrest 
Drive, Alexandria, Va. 

ADOLPH BIALECKI, Secre- 
tary-Treasurer; U. S. Indus- 
trial Chemicals Co., Re- 
search Labs., Box 1956, 
Baltimore, Md. 


Genesee Valley Section 

ORSON J. BRITTON, Chair- 
man; Pfaudler Company, 
1000 West Avenue, Roches- 
tor, 

JOHN A. TEMMERMAN, 
Vice-Chairman; City of Ro- 
chester, 242 Main St. W., 
Rochester, N. Y. 


NELSON B. CARTER, Secre- 
tary-Treasurer; Eastman 
Kodak Co., Kodak Park 
Bldg. 23, Rochester, 


Greater Boston Section 

JOHN SWIFT, Chairman; A, p 
Little, Inc., 30 Memoriaj 
Drive, Cambridge, Massachu- 
setts. 

A. ORMAN FISHER, Vice- 
Chairman; Monsanto Chemi- 
cal Co., Everett Station, Bos- 
ton, Massachusetts, 

J. DWIGHT BIRD, Secretary. 
Treasurer; The Dampney 
Co., 1243 River, Hyde Park, 
Boston, Massachusetts, 


Kanawha Valley Section 
GEORGE F. ORR, Chairman; 
United Fuel Gas Company, 
Box 1273, Charleston, W. Va, 
J. M. BATES, Vice-Chairman; 
Carbide and Carbon Chemi- 
cals Co., 437 MacCorile Ave., 
South Charleston, W. Va, 
GEORGE W. KLOHER., Secre- 
tary; E. I. duPont de 
Nemours & Co., Box 993, 
Charleston, W. Va. 
CONRAD L. Treas- 
urer; Allied Services, Ine, 
Spring & Bullitt Sts, 
Charleston, W. Va. 


Metropolitan New 
York Section 

MORTON BERMANN, Chair- 
man; Brooklyn Unien Gas 
Company, Greenpoint Works, 
Maspeth & Varick Avenues, 
Brooklyn 11, New York. 

F, J. LeFEBVRE, Vice-Chair- 
man; Electro Rust - Proofing 
Corp., Box 178, Newark 1, 
New Jersey. 

R. H. LUCKE, Secretary -Treas- 
urer; Esso Standard Ojl 


Company, Box 222, Linden, 
New Jersey. 


Philadelphia Section 

H. H. BENNETT, Chairman; 
Socony-Vacuum Oil (o., 
Paulsboro, N. J. 

J. S. PETTIBONE, Vice-Chatr- 
man; American Society for 
Testing Materials, 1916 Race 
Street, Philadelphia 3, Pa. 

S. SPENCER, Secretary- 
Treasurer; Keystone Shipping 
Co., 1000 Walnut Street, 
Philadelphia, Pa. 


Pittsburgh Section 

FRANK E. COSTANZO, Chair- 
man; The Manufacturers 
Light & Heat Co., 2202 
Vodeli St., Pittsburgh 16, 
Pennsylvania. 

WAYNE W. BINGER, Vice- 
Chairman; Aluminum Com- 
pany of America, Box 1772, 


New Kensington, Pennsyl- 
vania. 
ROYSTON, Secretary; 


Royston Laboratories, In- 
corporated, Blawnox, Penn- 
sylvania. 

WILLIAM G. RENSHAW, 
Treasurer; Allegheny Lud- 
lum Steel Corp., Bracken- 
ridge, Pennsylvania. 


Schenectady-Albany-Troy 
Section 

E. L. SIMONS, Vice-Chair- 
man; General Electric Co, 
Research Lab., Box 1088, 
Schenectady, N. Y. 

urer; General Electric Co, 
Chemistry Dept., 15 Glen 
Avenue, Scotia, N. Y. 


Southern New 
Section 


A. W. TRACY, Chairman; 


American Brass Company, 
Waterbury, Connectict. 


F. M, BARRY, Vice-Chairman; 


Scoville Mfg. 
Mill Street, Waterbury, Com- 
necticut. 


L. M. RASMUSSEN, Sec 


Treasurer; Manning axwe 
& Moore, Inc., 250 #. Main 
St., Stratford, 
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Western New York 


Section 
E. SHIELDS, Chair- 

820 College Ave., Ni- 
agara Falls, New York. 

J. E. THORNBERG, Vice- 
Chairman; Hooker Electro- 
chemical Co., Box 344, Ni- 
agara Falls, New York. 

WILLIAM R. WARDROP, 
Secretary - Treasurer; Metal- 
Cladding, Inc., 128 Lakeview 
Ave., Buffalo, New York. 


SOUTHEAST REGION 


E. P. TAIT, Director; Alloy 
Steel Products Co., Candler 
Bldg., Atlanta, Ga. 

H. C. VAN NOUHUYS, Chair- 
man; Southeastern Pipe Line 
Co, Box 1737, Atlanta, 
Georgia. 

J. FRANK PUTNAM, Vice- 
Chairman, Anti-Corrosion 
Manufacturing Co., 2464 
Memorial Drive, S. E., At- 
lanta, Georgia, 

E. D. NES, Secretary-Treas- 
urer; Xoppers Company, Inc., 
Tar Products Division, Wood- 
ward, Alabama, 


Atlanta Section 


J. FLYNN JOHNSTON, Chair- 
man; American Tel. & Tel. 
Co., 1139 Hurt Blidg., At- 
lanta, Georgia. 

RAYMOND F. TRAPP, Vice- 
Chairman; 3431 Sherman 
Road, Hapeville, Georgia. 

ALEX M. ERGANIAN, Secre- 
tary-Treasurer; Pipe Line 
Service Corp., 1734 Candler 
Bidg., Atlanta, Georgia. 


Jacksonville 
Section 


HENRY T. RUDOLF, Chair- 
man; Atlantic Coatings Co., 
Inc., P. O. Box 2976, Jack- 
sonville 3, Florida. 

H. E. ALEXANDER, Secre- 
tary-Treasurer; Dozier & 
Gay Paint Co. P. O. Box 
3176, Station F, Jacksonville, 
Florida. 


Miami Section 


JOSEPH B. PRIME, JR., 
Chairman; Florida Power & 
Light Co., Box 3100, Miami, 
Florida. 

J. 8. FRINK, Vice-Chairman; 
Florida Power & Light Co., 
Box 3100, Miami, Florida. 

NICHOLAS O. BOUTZILO, 
Secretary-Treasurer; Peoples 
Water & Gas Co., Box 1107, 
North Miami, Florida. 


SOUTH CENTRAL REGION 


DERK HOLSTEYN, Director; 
Shell Oil Co., Box 2527, 
Houston, Texas. 

H, L, BILHARTZ, Chairman; 
Atlantic Refining Co., Box 
2819, Dallas, Texas. 

E. C. GRECO, Vice Chairman; 
United Gas Corp., 

Box 1407, Shreveport, La. 

JOHN E. LOEFFLER, Secre- 
tary-Treasurer; Thornhill- 
Craver Co., Box 1184, Hous- 
ton, Texas. 

JOHN W. NEE, Assistant Sec- 
retary-Treasurer; 
Paint Mfg. Co., Inc., 3713 


Agnes St., Corpus Christi, 
Texas, 


Central Section 


Cc. H. KOPP, Chairman; Pep- 
pers Refining Co., Box 1713, 
Oklahoma City, Okla. 

CLYVE Cc. ALLEN, Vice- 
Chairman; Anderson - Prich- 
ard Oil Corp., Liberty Bank 
Bldg Oklahoma City, Okla. 

LOYD GOODSON, Secretary- 
Treasurer; Oklahoma Nat- 
ural Gas Co., 213 N. Broad- 
Way, Shawnee, Okla. 

DAN H. CARPENTER, Trus- 
tee; Sohio Petroleum Co., 


Skirvin Tower, Oklahoma 
City, Okla, 


Directory 


Corpus Christi Section 

JOHN P. WESTERVELT, 
Chairman, Pontiac Pipe Line 
& Export Company, Box 
1581, Corpus Christi, Texas. 


RAYMOND H. PFREHM, 
Vice-Chairman, Humble Pipe 
Line Company, Box 1051, 
Corpus Christi, Texas. 

PAUL LAUDADIO, Secretary- 
Treasurer, Briner Paint Mfg. 
Co., 3713 Agnes Street, Cor- 
pus Christi, Texas. 

FRED W. HODSON, Trustee, 
Johns-Manville Sales Corp., 
401 N. Toucahua Street, 
Corpus Christi, Texas. 


Houston Section 

L. G. SHARPE, Chairman; 
Humble Pipe Line Co., P. O. 
Drawer 2220, Houston 1, 
Texas, 


J. A. CALDWELL, Vice-Chair- 
man; Humble Oil and Ref. 
Co., Box 2180, Houston, 
Texas. 


R. C. BOOTH, Secretary- 
Treasurer; 5719 South Seas, 
Houston, Texas. 


OLIVER OSBORN, Trustee; 
Dow Chemical Co., Freeport, 
Texas. 


New Orleans-Baton 
Rouge Section 

JACK T. MARTIN, Chairman; 
The Texas Company, Pro- 
duction Dept., P. O. Box 252, 
New Orleans, Louisiana. 


FRANK S. BIRD, Vice-Chair- 
man; The California Co., 800 
The California Co. Bldg., 
1111 Tulane Ave., New Or- 
leans, Louisiana. 


RUSSELL W. SCHUTT, Secre- 
tary-Treasurer; Shell Oil 
Company, P. O. Box 193, 
New Orleans, Louisiana. 


T. B. WOGAN, Trustee; Prod- 
ucts Research, Inc., Box 
6116, New Orleans, Louisiana. 


North Texas Section 

J. GORDON MEEK, Chair- 
man; Metal Goods Corpora- 
tion, Box 7086, Dallas, Texas 

PAUL C. FLEMING, Vice- 
Chairman; Gulf Oil Corp., 
Drawer 1290, Ft. Worth, 
Texas. 

Cc. L. SLOVER, Secretary- 
Treasurer; Keith-Kote Co., 
Box 928, Grand Prairie, 
Texas. 

J. C. SPALDING, Trustee; Sun 
Oil Co., Box 2880, Dallas, 
Texas, 


Permian Basin Section 

JOHN A. KNOX, Chairman; 
The Western Company, Box 
310, Midland, Texas 

JOHN C. WATTS, First Vice- 
Chairman; Humble Pipeline 
Co., Box 1390, Midland, 
Texas 

BOB WARDEN, Second Vice- 
Chairman; Shell Oil Co., Box 
3832, Odessa, Texas 

JAY STAFFORD, Secretary- 
Treasurer; National Tank 
Co., 1102 East Pine St., Mid- 
land, Texas 

T. M. NEWELL, Trustee; Car- 
dinal Chemical Co., Box 
2049, Odessa, Texas 


Rocky Mountain Section 

WAYNE H. SCHULTZ, Chair- 
man; Dearborn Chemical Co., 
245 Equitable Building, 
Denver, Colorado. 

KARL S. HAGIUS, Vice-Chair. ; 
Colorado Interstate Gas Co., 
Box 1087, Colorado Springs, 
Colorado. 

JOHN F. FUGAZZI, Secretary- 
Treasurer; Public Service Co. 
of Col., 900 Fifteenth Street, 
Denver, Colorado. 

HENRY K. BECKER, Trus- 
tee; Wyco Pipe Line Co., 
Box 2388, Denver, Colorado, 


NACE Regional and Sectional Officers 


Sabine-Neches Section 


CHARLES A. RIDENOUR, 
Chairman; Magnolia Petro- 
leum Co., Box 3311, Beau- 
mont, Texas. 


CRAWFORD E. CHAISSON, 
Vice-Chairman; Cities Serv- 
ice Refining Corp., Rt. 1, 
Box 323 D, West Lake, 
Louisiana. 

CHARLES E. HUDDLESTON, 
Ps Secretary - Treasurer; 
Socony Paint Products Co., 
Box 2848, Beaumont, Texas. 


R. P. CLARKE, Trustee; At- 
lantic Refining Co., Box 849, 
Port Arthur, Texas. 


Shreveport Section 


W. F. LEVERT, Chairman; 
United Gas Pipe Line Co., 
Box 1407, Shreveport, La. 

RAYMOND C. JORDAN, Vice- 
Chairman; United Gas Pipe 
Line Co., Box 1407, Shreve- 
port, La. 

G. V. JONES, Secretary; Ar- 
kansas-Louisiana Gas Co., 
Box 1734, Shreveport, La. 

M. A. LUBY, Treasurer; Treto- 
lite Co., Box 4094, Shreve- 
port, La. 

W. A. BROOME, Trustee; 
Arkansas-Louisiana Gas Co., 
Box 1734, Shreveport, La. 


Teche Section 


GEORGE M. HARPER, Chair- 
man; Union Oil Co. of Cali- 
fornia, Box 421, Abbeville, 
Louisiana. 


GUS VOGLER, Vice-Chairman; 
Ailen Cathodic Protection 
Co., P. O. Box 264, Lafay- 
ette, Louisiana. 


JAMES H. BOOKSH, JR., Sec- 
retary-Treasurer; United Gas 
Corp., Box 435, New Iberia, 
Louisiana. 


GEORGE M. HARPER, Trus- 
tee; (address above). 


Tulsa Section 


M. C. CALLAHAN, Chairman; 
Gulf Oil Corp., Pipe Line 
Dept., Box 661, Tulsa, Okla. 

R. E. LEMBCKE, Vice-Chair- 
man; Cities Service Research 
& Development Co., 920 E. 
3rd St., Tulsa, Okla. 


SAMUEL E. BOSLEY, Secre- 
tary; 2947 E. 22nd St., 
Tulsa, Okla. 

R. J. LAFORTUNE, Treasurer; 
Reilly Tar & Chemical 
Corp., Box 7031, Tulsa, Okla. 

J. N. HUNTER, Trustee; Serv- 


ice Pipe Line Co., Box 1979, 
Tulsa, Okla. 


published. 
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WESTERN REGION 


L. L. WHITENECK, Director; 
Long Beach Harbor Dept., 
1333 El Embarcadero, Long 
Beach 2, California. 

ROBERT H. KERR, Chair- 
man; Southern California 
Gas Co., Box 3249 Terminal 
Annex, Los Angeles, Cali- 
fornia. 

DEAN E. STEPHAN, Vice- 
Chairman, Chicago Bridge & 
Iron Co., 612 S. Flower, Los 
Angeles, California, 

R. E. HALL, Secretary-Treas- 
urer; Union Oil Company, 
Research Center, Brea, Cali- 
fornia. 


Los Angeles Section 

SIDNEY K. GALLY, Chair- 
man; 1061 Mar Vista Ave., 
Pasadena, Calif. 

EDWARD H. TANDY, Vice- 
Chairman; Standard Oil Co. 
of California, Box 97, El 
Segundo, Calif. 

JOHN R. BROWN, Secretary- 
Treasurer; 3525 West 74th 
Place, Inglewood, Calif. 


Salt Lake Section 

HARRY R. BROUGH, Chair- 
man, Mountain Fuel Supply 
Co., 36 South State St., Salt 
Lake City, Utah. 

GEORGE R. HILL, Vice-Chair- 
man; Fuel Technology Dept., 
University of Utah, Salt 
Lake City, Utah. 

JOHN W. COX, Secretary- 
Treasurer; Utah Oil Refin- 
ing Co., P. O. Box 898, Salt 
Lake City 10, Utah. 


San Diego Section 

D. P. ARMBRUSTER, Chair- 
man; San Diego Gas & Elec- 
tric Co., 861 Sixth Ave., San 
Diego 1, California 

DALLAS G. RAASCH, Vice- 
Chairman; La Mesa, Lemon 
Grove, Spring Valley Irriga- 
tion District, Box 518, La 
Mesa, California 

OTTO L. HEPNER, Secretary- 
Treasurer; San Diego Water 
Dept., Alvarado Filtration 
Plant, La Mesa, California 


San Francisco Bay Area 
Section 

D. R. LOPER, Chairman; 
Standard Oil Co. of Cali- 
fornia, 225 Bush Street, San 
Francisco, Calif. 

H. H. SCOTT, Vice-Chairman; 
Shell Oil Company, 1546 
Brown Street, Martinez, 
Calif. 

J. R. CULVER, Secretary- 
Treasurer; Oscar Krenz, 
Inc., 6th & Ashby Sts., Berk- 
eley, Calif, 


NEWS REPORTS FOR CORROSION 


News reports activities regions, sections 
and other subdivisions the National Associa- 
tion Corrosion Engineers should reach Cen- 
tral Office NACE before the tenth the month 
preceding the month which the report 


Secretaries who not already have supply 
are invited ask for copies the form “News 
Report for Corrosion” which facilitates making 
reports meetings. Notices future meetings 
will carried the “NACE Calendar” the 
News Section when information provided 


News meetings corrosion interest 
whatever origin are welcomed and will car- 
ried when space permits. 
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about protecting Phenol Purity 

and Safeguarding Equipment? 
the manufacture synthetic phenol, corrosion 
two-edged sword. 

First all, the acids and alkalies 
theses are extremely corrosive process equipment. 
Secondly, even small amounts metallic corrosion 
products will seriously affect the color and purity 
phenol phenolic products. 

points where corrosion mild, may practical 
accept minor risk but critical stages, 
essential. Experience has proven that the majority 
danger points, Inco Nickel Alloys are among the 
most useful common engineering materials. 

During the actual manufacture phenol, 
stance, Monel employed sulfonators protect 
against corrosion sulfuric and benzene sulfonic 


acids. processes which rely high temperatures 
pressures critical steps, Inconel used furnish 


plant. this type equipment 
effect corrosion phenol ampli- 


fied high temperature. prevent the necessary corrosion 
trouble from this source Nickel-Clad characteristics. 


Steel used fractionating columns, 


handling phenol itself, product purity the im- 
condensers, piping and tanks. 


portant factor. Pure nickel equipment therefore 
standard material for storage tanks and tank cars where 
contact may for long periods. Nickel equally im- 
portant such applications stills and fractionating 
equipment where metallic pickup may accelerated 
high temperatures. 

you make, ship, store, use phenol, chances are 
excellent that your corrosion problems will yield 
Inco Nickel one another the Inco Nicke! Alloys. 
Inco’s experience with phenol equipment problems 
can help you find out quickly and easily. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
Wall Street New York 


Inco Nickel Alloys 
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Corrosion 
and Gas Well 
Equipment 


E. C. Greco, Chairman, United 
Gas Corp., Box 1407, Shreve- 
port, Louisiana 

W. F. Oxford, Jr., Vice Chair- 
man, Sun Oil Co., Box 2831, 
Beaumont, Texas 


T-1B Condensate Well Cor- 
rosion 


R. C. Buchan, Chairman, 
Humble Oil & Refining Co., 
Box 2180, Houston, Texas 

W. H. Edwards, Vice Chair- 
man, Superior Oil Company, 
400 Oil and Gas Building, 
Houston, Texas 


T-1C Sweet Oil Well Corro- 
sion 


H. E. Greenwell, Chairman, 
Atlantic Refining Co., Box 
2819, Dallas Texas 


T-1D Sour Oil Well Corrosion 


J. A, Caldwell, Chairman, 
Humble Oil & Refining Co., 
Box 2180, Houston, Texas 

R. L. Elkins, Vice Chairman, 
Shell Oil Corp., Box 1509, 
Midland, Texas 

W. C. Koger, Vice Chairman, 
Cities Service Oil Co., Box 
751, Great Bend, Kan. 


T-1F Metallurgy 


F. J. Radd, Chairman, Conti- 
nental Oil Co., Research & 
Development Lab., Ponca 
City, Oklahoma 


F. L. Current, Vice Chairman, 
Oil Well Supply Co., Oil 
City, Pennsylvania 


T-1G Sulfide Stress Corro- 
sion Cracking 
R. S. Treseder, Chairman, 
Shell Development Co., 4560 
Horton St., Emeryville, 
California 


Oil String Casing Cor- 
rosion 


Jack L. Battle, Chairman, 
Humble Oil & Refining Co., 
Box 2180, Houston, Texas. 


R. L. Elkins, Vice Chairman, 
(West Texas-New Mexico 
Area), Shell Oil Corp., Box 
1509, Midland, Texas 


W. C. Koger, Vice Chairman, 
(Western Kansas Area), 
Cities Service Oil Co., Box 
751, Great Bend, Kansas 


Oil Field Structural 
Plastics 

W. M. Thornton, Chairman, 
Atlantic Refining Co., Box 
2819, Dallas, Texas 

B. W. Bradley, Vice Chair- 
man, Shell Oil Co., 50 West 
50th Street, New York, N. Y. 


T-1K For Oil 
And Gas Wells 

J. C, Spalding, Jr., Chairman, 
Sun Oil Co., Box 2880, Dal- 
las, Texas 

E. C. Greco, Vice Chairman, 
United Gas Corp., Box 1407, 
Shreveport, Louisiana 


Inhibitors for Oil 
and Gas Wells 


(Pacific Coast Region) 


Frank Davie, Chairman, Shell 
Oil Co., 1008 W. 6th St., Los 
Angeles 14, California 

P. W. Hill, Vice Chairman, 
Signal Oil & Gas Co., 2501 
E. Willow St., Long Beach, 
California 


T-1L Waste Water Disposal 


TECHNICAL PRACTICES COMMITTEE 


NACE TECHNICAL COMMITTEES 


SCHMIDT, Chairman 
Materials Engineering Service Bldg. 177 
Dow Chemical Company 
Midland, Michigan 

LARRABEE, Vice Chairman 
Research Development Laboratory 
United States Steel Corporation 
Vandergrift, Pennsylvania 

WHITNEY, JR., Vice President, NACE 
Monsanto Chemical Company 
1700 Second Street 


St. Louis, Missouri 


Chairmen T-1 through T-6 also are members this 


committee. 


Waste Water 
Disposal 


(Pacific Coast Region) 


Frank Davie, Chairman, Shell 
Oil Co., 1008 W. 6th St., Los 
Angeles 14, California 

P. W. Hill, Vice Chairman, 
Signal Oil & Gas Co., 2501 
E. Willow St., Long Beach, 
California 


Pipe Line 
Corrosion 


W. H. Stewart, Chairman, Sun 
Pipe Line Co., Sun Oil Co., 
San Jacinto Bldg., Beau- 
mont, Texas 


T-2A Galvanic Anodes 

H. A. Robinson, Chairman, The 
Dow Chemical Co., 616 East 
Grove St., Midland, Michigan 

H. W. Wahlquist, Vice Chair- 
man, Ebasco Services, Inc., 
2 Rector Street, New York, 


Anode 
Operating Installations 


Lyle R. Sheppard, Chairman, 
Shell Pipe Line Corp., Hous- 
ton, Texas 


T-2B Anodes For Impressed 
Currents 


A. W. Peabody, Chairman, 
Ebasco Services, Inc., 2 Rec- 
tor Street, New York, N. Y. 


T-2C Minimum Current Re- 
quirements 


L. P. Sudrabin, Chairman, 
Electro Rust-Proofing Corp., 
No. 1 Main St., Belleville, 
N. J. 


Criteria for 
Cathodic Protection 


N. P. Peifer, Chairman, The 
Manufacturers Light & Heat 
Co., 800 Union Trust Bldg., 
Pittsburgh 19, Pennsylvania 


T-2D Standardization Pro- 
cedures For Measuring 
Pipe Coating Conduct- 
ance 

W. E. Huddleston, Chairman, 


Huddleston Engineering Co., 
Box 998, Bartlesville, Okla. 

L. F. Heverly, Vice Chairman, 
Heverly Engineering Co., 
5425 Chadwick Rd., Kansas 
City, Kansas 


T-2E Internal Corrosion 
Product Pipe Lines and 
Tanks 


Ivy M. Parker, Chairman, 
Plantation Pipe Line Co., 
Box 1743, Atlanta, Georgia 

Raymond Hadley, Vice Chair- 
man, Sun Pipe Line Co., 1608 
Walnut, Philadelphia 3, Pa. 


T-2F Internal Corrosion 
Crude Oil Pipe Lines and 
Tanks 


John C. Watts, Jr., Chairman, 
Humble Pipe Line Co., Box 
1390, Midland, Texas 

R. L, Elkins, Vice Chairman, 
Shell Oil Co., Box 1509, Mid- 
land, Texas 


F. M. Watkins, Chairman, Sin- 
clair Research Laboratories, 
Inc., 400 East Sibley Blvd., 
Harvey, Ill. 


T-3A Corrosion Inhibitors 


Robert S. Wise, Chairman, 
National Aluminate Corp., 
6216 West 66th Place, Chi- 
cago, Ill. 

J. L. Wasco, Vice Chairman, 
The Dow Chemical Co., 
Bldg. 438, Midland, Michigan 


T-3B Corro- 


sion Products 
Cc. E. Imhoff, Chairman, 
Chemical Lab., Allis-Chal- 
mers Mfg. Co., Milwaukee 1, 
Wis. 


T-3C Annual Losses Due 
Corrosion 
F. N. Alquist, Chairman, The 
Dow Chemical Co., Bldg 438, 
Midland, Michigan 


T-3D Instruments For Meas- 
uring Corrosion 

H. N. Hayward, Chairman, 

Engineering Experiment Sta- 


tion, University of Illinois. 
Urbana, Illinois 


T-3E Railroads 


R. A. Bardwell, Chairman, 
Chicago & Eastern Illinois 
Railroad, Danville, Illinois 

G, M. Magee, Vice Chairman, 
Assoc. Amer. Railroads, 
Technology Center, Chicago 
16, Illinois 


Corrosion 
Railroad Tank Cars 


eral American Transporta- 
tion Corp., 300 West 15ist 
St., East Chicago, Indiana 

C._M. Jekot, Vice Chairman, 
Lithcote Corp., 300 West 
40th Place, Chicago 9, I, 


Corrosion 
Railroad Hopper Cars 


Robert Byrne, Chairman, 
Assoc. Amer. Railroads, 3149 
South Federal Street, Chi- 
eago 16, Illinois 


T-3F Corrosion High 
Purity Water 
D. J. Depaul, Chairman, West- 


inghouse Electric Corp., Box 
1468, Pittsburgh 30, Pa. 


J. F. Eckel, Vice Chairman, 
General Electric Co., KAPL, 
Schenectady, New York 


F, E. Kulman, Chairman, Con- 
solidated Edison Co. of N. Y,, 
Inc., 4 Irving Place, New 
York ¥. 


T-4A Effects Electrical 
Grounding 


sion 
Ray M. Wainwright, Chair- 
man, University of Illinois, 
Urbana. 
T-4B Corrosion 
Sheaths 
Irwin C. Dietze, Chairman, 


Dept. of Water & Power, 
Box 3669, Terminal Annex, 
Los Angeles, California 


Lead and Other 
Sheaths 


T. J. Maitland, Chairman, 
American Tel. & Tel. Co., 32 
Sixth Ave., New York 13, 
New York 

J. C. Howell, Vice Chairman, 
Public Service Electric & 
Gas Co., 200 Boyden Ave. 
Maplewood, N. J. 


Cathodic 


Protection 
R. M. Lawall, Chairman, 
Amer. Tel. & Tel. Co., 1538 


Union Commerce Bldg. 
Cleveland 14, Ohio 

J. J. Pokorny, Vice Chairman, 
Cleveland Elec. [luminating 
Co., 75 Public Sq., Cleveland 
1, Ohio 


Tests and Surveys 


J. C. Howell, Chairman, Public 
Service Electric & Gas C0, 
200 Boyden Ave., Maple- 
wood, New Jersey 


Type Cables 


Frank Kahn, Chairman, Phila- 
delphia Electric Co., 2301 
Market Street, Phila ielphia, 
Pennsylvania 


Non-Metallic 
Sheaths and Coatings 
G. H. Hunt, Chairman, Sim- 


plex Wire Cable 
Sidney St., Cambriise 3% 
Massachusetts 

Stray Current 
Electrolysis 

J. Svetlik, Chairman, N«rthern 
Indiana Public Servi:e 


5265 Hohman Ave., Ham- 
mond, Indiana 
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Corrosion Deicing 


Salts 
M. B. Hart, Chairman, Illinois 
Bell Telephone Co., 208 West 
Washington St., Chicago 6, 


Illinois 


Analysis Domestic 
Waters 
v. V. Kendall, Chairman, Na- 
tional Tube Division, United 
States Steel Corp., Frick 
Bldg., Pittsburgh 30, Pa. 


Materials Selection for 
Corrosion Mitigation 
the Utility Industry 


David Hendrickson, Chairman, 
East Bay Municipal Utility 
District, 2127 Areline Street, 
Oakland 23, California 


Robert 8. Ashline, Vice Chair- 
man, iepartment of Water 
& Power, 207 So. Broadway, 
Los Angeles 54, California 


Paul J. Gegner, Chairman, 
Columbia-Southern Chemical 
Corp., Barberton, Ohio 


Corrosion 
Problems the 
Process 
industries 


Chemical 
Manufacturing 
R. I. Zimmerer, Chairman, 
Westvaco Chlor-Alkali Div., 
Food Machinery & Chemical 
Corp., Drawer 8127, Charles- 
ton 3, West Virginia 


Acid 

c L. Bulow, Chairman, 
Bridgeport Brass Co., 30 
Grand St., Bridgeport, Conn. 

W. A. Luce, Vice Chairman, 
The Duriron Co., Box 1019, 
Dayton. Ohio 


Stress Corrosion 
Cracking Alkaline 
Solutions 

F. Pogacar, Chairman, At- 
lantic Refining Co., 260 
South Broad St., Phila- 

delphia, Pennsylvania 


Aectic Acid 

H. O. Teeple, Chairman, The 
International Nickel Co., 
Inc., 67 Wall St., New York, 
New York 


R. I. Zimmerer, Chairman, 
Westvaco Chemical Division, 
Food Machinery & Chemical 
Corp., Drawer 8127, Charlies- 
ton 3, West Virginia 


Nitric Acid 


J. L. English, Chairman, Oak 
Ridge National Laboratory, 
Box P, Oak Ridge, Tenn. 


T-5B High Temperature 
Corrosion 
John Halbig, Chairman, Armco 


Steel Corp., Middletown, 
Ohio. 


Exposure Tests 

E. N. Skinner, Chairman, The 
International Nickel Co., 
Inc., 67 Wall St., New York, 
New York 


Corrosion Cooling 
Waters 


Corrosion 
Cooling Waters 
(South Central Region) 


Charles P. Dillon, Chairman, 
Carbide and Carbon Chemi- 
eals Co., Texas City, Texas 


T-5D Plastic Materials 
Construction 


Raymond B. Seymour, Chair- 
man, Atlas Mineral Products 
Co., Mertztown, Pennsylvania 


A. J. Liebman, Chairman, Pit- 
mar Centrifugal Machine 
Corp., 1319 Varner Drive, 
Pittsburgh 27, Pennsylvania 


Protective 
Coatings 


L. L. Whiteneck, Vice Chair- 
man, Long Beach Harbor 
Dept., 1333 El Embarcadero, 
Long Beach 2, California 


DIRECTORY NACE TECHNICAL COMMITTEES 


T-6A Organic Coatings And 
Linings For Resistance 
Chemical Corrosion 
R. MeFarland, Jr., Chairman, 


Hills-McCanna Co., 3025 N. 
W. Ave., Chicago 18, Illinois 


Cc. G. Munger, Vice Chairman, 
Amercoat Corp., 4809 Fire- 
stone Blvd., South Gate, 
Calif. 


Protective Coatings for 
Resistance Atmos- 
pheric Corrosion 

L. L. Sline, Chairman, Sline 

Industrial Painters, 2612 


Terminal Drive, Houston, 
Texas 


Howard C. Dick, Vice Chair- 
man, Products Research 
Service, Inc., Box 6116, New 
Orleans, Louisiana 


T-6C Protective Coatings for 
Resistance Marine 
Corrosion 

Raymond P. Devoluy, Chair- 

man, C. A. Woolsey Paint & 
Color Co., 229 E, 42nd St., 
New York 17, N. Y. 


Protective Coat. 
ings for Resistance 
Marine Corrosion 
(Pacific Coast Region) 


T-6D Coal Tar Coatings for 
Underground Use 

T. F. P. Kelly, Chairman, 
Mavor-Kelly Co., M & M 
Bldg., Houston 2, Texas 

W. F. Fair, Vice Chairman, 
Koppers Co., Inc., Tar Prod- 
ucts Div., Box 390, Westfield, 
New Jersey 


Protective Coatings 
Petroleum Production 


J. L. Robertson, Chairman, 
Phillips Petroleum Co., Bar- 
tlesville, Oklahoma 


T-6G Surface Preparation 
For Organic Coatings 
L. R. Whiting, Chairman, 


Bakelite Corp., 30 East 42nd 
St., New York 17, N. Y. 


Ss. C. Frye, Vice Chairman, Re- 
search Dept., Bethlehem 
Steel Co., Bethlehem, Pa. 


T-6H Glass Linings And 
Vitreous Enamels 
G. H. McIntyre, Chairman, 
Ferro-Enamel Corp., Har- 
vard & 56th Street, Cleve- 
land 5, Ohio 


T-6K Corrosion Resistant 
Construction With 
Masonry And Allied 
Materials 

Robert R. Pierce, Chairman, 

Pennsylvania Salt Manufac- 


turing Co., 1000 Widener 
Blidg., Philadelphia, Pa. 


T-6L Asphalt Type Pipe 
Coatings 

R. J. Schmidt, Chairman, Cali- 
fornia Research Corp., 200 
Bush Street, San Francisco, 
California 

P. E. Reynolds, Vice Chair- 
man, Pacific Gas & Electric 
Co., 245 Market St., San 
Francisco, California 


Asphalt Type 
Coatings 
(Pacific Coast Region) 


T-6M Field Coating 
Inspection 


L. L. Whiteneck, Chairman, 
Long Beach Harbor Dept., 
1333 El Embarcadero, Long 
Beach 2, California. 


Field Coating 
Inspection 
(Pacific Coast Region) 


T-6R Protective Coatings 
Research 
Robert H. Steiner, Chairman, 


Atlas Mineral Products Co., 
Mertztown, Pennsylvania 


Items Are Wanted for Publication Technical Committee News 


News items are wanted from officers and members 
NACE technical committees for publication the new 
feature “Technical Committee News” which appears for 
the first time this issue CORROSION beginning 


Page News Section. This part the magazine will 


devoted news about NACE technical committees. 


The usefulness and interest the section will 


enhanced committee members supply items which can 


Published it. These should reach NACE Central 
Office not later than the first the month preceding 
the month publication; that is, items for the July 


issue should Houston before June 


partial list events which are suggested suitable 


for publication the section follows: 


1954 


Changes officers. 


Any information pertaining work accomplished 
contemplated reports pending, being studied, readied 


for publication. 


Any findings committee related committee work. 


Changes scope, projects, new projects, formation 


new task groups. 


Notices coming committee meetings. 


Reports proceedings committee meetings. 


Requests for cooperation, new members for committees. 


Announcements concerning the intention form new 


committees discontinue existing committees. 
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Your Permanent 
Corrosion Protection! 


Wherever corrosion may 
expected add ma- 
terially maintenance 
cost, SOMASTIC Pipe 
Coating protection 
paying investment. 
SOMASTIC avail- 
able number for- 
mulations. Each 
asphalt-mastic designed 
for continuous, uniform, 
seamless, impermeable 
protection. Carefully en- 
gineered mechanical 
characteristics permit 
SOMASTIC Coated Pipe 
withstand stock pil- 
ing, field hauling, and 
rough handling that 
would rupture distort 
other types coatings. 
For BIG INCH lines. For 
SMALL INCH lines. For 
REHABILITATION. 
For water, gas, hot oil 
... really tough 
corrosive conditions. 


Write TODAY for 
complete information! 


PIPE 
LININGS, 
INC. 


2414 East 223rd St. 
Wilmington, California 
P.0. Box 457, Wilmington, 
California 


Phone NEvada 6-1771 
Rail Address: Watson, California 


Heavy 
Somastic 
coating for 
preventing 
corrosion 


ONE gives you FOUR! 


SOMASTIC Pipe Coating 


Cement Mortar Interior Lining Pipe 
Lines “in place” using... 


(for 16” pipe) 

The CENTRILINE Process 
(for 144’’ pipe) 


Centrifugally Spun Cement 
Lining pipe 16” 
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ARE LOOKING 
THING 
CAN’T TOUCH 


sheet Tygon plastic. Flexible 
enough you can fold your hand. Tough 
enough outwear leather many times over. 
shrugs off with equal ease both 
acids and alkalies. 


How used? many ways. 

sheet form protective lining for 
tanks containing corrosive chemicals; 
gasketing critical sealing operations. 
Far more resistant chemical attack than 
far easier install, Tygon possesses 
the unusual property being neutral, 
neither affecting nor affected the 
vast majority industrial chemicals. 


tubing bores ranging from WRITE FOR THIS FREE 

120° Tygon pipes acids, alkalies, TYGON PORTFOLIO 

pharmaceuticals, beverages, milk, liquid Detailed technical data the use Tygon 

foods, blood plasma highly critical and its various forms, arranged convenient 
reference binder. 


sensitive solutions perfect safety. Glass The Company 


clear, flexible piece string, Tygon Tubing Plastics and Synthetics Division 
the standard research laboratories the 

world over. Ask for the TYGON PORTFOLIO. 

liquid Tygon serves both paint and PRODUCT 

coating. Applied brush spray, protects 

metals and concrete from attack acid fumes. 

Tygon molds readily rubber, and this STONEWARE 
form extends its protective qualities over 


almost unlimited range intricate shapes. 


Tygon may prove the perfect answer. 
Plastics and Synthetics Division 
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HELPS YOU 


THE BEST DROPS 
FROM YOUR 


DOLLAR ... 


Dependability 
you Quality Workmanship 


Heavy Duty Construc- 
tion 


Highest Quality Aux- 
iliary Equipment 


Built Your Specifica- 
tions 


BRANCE-KRACHY CO., INC. 
Bex 1724, Houston, Texas 


For Full Information, Write, Wire Teletype (HO-561) 


Name 


- 


LET YOUR NEAREST B-K REPRESENTATIVE 
HELP YOU WITH YOUR NEXT INSTALLATION 


i -K Rectifiers. 
4411 NAVIGATION BLVD., BOX 1724, HOUSTON Please send your B-K Rec 
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see for yourself 


how economical they are 


The only way you can sure that corrosion- 
resistant material will work your plant test 
under actual operating conditions. Laboratory 
tests will give you some idea what expect, but 
they don’t show the effects the variables involved 
production operations. That why have pre- 
pared test specimens nickel- 
alloys and they are available you with- 
out cost. 

Test these alloys yourself against the materials 
you are now using, against others that you are 
considering using. Prove yourself that they have 
exceptional corrosion resistance high mechanical 
strength, even elevated temperatures and that 
they are economical use. can support these 
claims with records laboratory tests and with case 
histories actual installations chemical, petro- 
leum, textile, and metalworking plants over the past 
years. But don’t take our word for it—see 
for 

Use the handy coupon below order your samples 
alloys. Alloys and are available 
either cast wrought forms, while alloy 
supplied castings only. the equipment you have 
mind contain welded joints, sure advise 
us, that may furnish you with welded samples. 


“Haynes” and are registered trade-marks 
Union Carbide and Carbon 


Trade-Mark 


Haynes Stellite Company 
Division 
Union Carbide and Carbon Corporation 


USE THIS 


COUPON 


These standard spool-type test specimens 
alloys are available request. 


Haynes Stellite Company, UCC, Harrison Lindsay, Kokomo, 


Please send me, without obligation, the following samples 
HASTELLOY alloys: (Please Check) 
CAST WROUGHT 


B c D F B c F 
Above samples should have welded joints. 

NAME. 


COMPANY. 
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Registered Trademark The Kendall Co. 


This new tape, available two colors, made exclusive manufac- 
turing process. tough, elastic, highly oriented polyethylene film mils 


thick with extra-heavy superior-bonding synthetic adhesive mils thick 


No. 900 (Black) and No. 910 (Gray) mils thick, were designed provide max- 
imum corrosion protection for exterior pipe surfaces above below ground. 
When properly applied prepared pipes, Polyken TAPE COATINGS, formu- 
lated superior polyethylene and excellent synthetic adhesive mass, pro- 
vide long-term, maintenance-free corrosion protection. 


APPLYING POLYKEN TAPE EASY—no solvents, thinners, heat expensive 
machines are required. can applied any size pipe through the use 


manual, portable, power driven tape wrapping machines, pipe mules other 
pipe rotating equipment. 


Write phone wire for further information Polyken Tape, Tape Wrap- 
ping Machines and other ALLEN cathodic protection products and service. 


809 PETERS ROAD—HARVEY, LOUISIANA 


ORLEANS—EDISON 2081 


May, 
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CATHODIC PROTEC COMPANY 
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You wouldn’t think buying steel, pumps 
other similar items without seeing written speci- 
fications that tell you exactly what you’re getting 
for your money. Then why shouldn’t you buy 
pipeline enamels exactly the same way? Why 
not compare enamels, specification specifica- 
tion, and insist that the enamel you stays 
within those written specifications? 

Published specifications Pitt Chem Modified, 


Standard Grade Tar Base Enamel 
Modified Grade Tar Base Enamel 
Plasticized Grade Tar Base Enamel 
Cold Applied Tar Base Coatings 


Ww&D 4956 


1954 


You buy 


sure you know your Pipeline Enamel “Specs’ 


Standard and Plasticized Enamel are available 
and will gladly sent request. Samples, too. 
invite you test the softening point, ash, 
penetration, and other important specifications 
Pitt Chem Enamel. prove your own 
satisfaction that coal-to-enamel quality-control 
definitely does produce true-to-specification 
coating that gives you better performance above 
ground and longer-lasting protection below. 


Grant Building Pittsburgh 19, Pa. 


COAL CHEMICALS AGRICULTURAL CHEMICALS FINE CHEMICALS PROTECTIVE COATINGS PLASTICIZERS ACTIVATED CARBON COKE CEMENT PIG IRON 
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ASSOCIATION 
CORROSION 


non-profit, scientific and research association individuals 
and companies concerned with corrosion interested it, whose 
objects are: 


(a) promote the prevention corrosion, thereby curtailing economic 
waste and conserving natural resources. 


(b) provide forums and media through which experiences with corrosion 
and its prevention may reported, discussed and published for the 
common good. 


(c) encourage special study and research determine the fundamental 
causes corrosion, and develop new improved techniques for its 
prevention. 


(d) correlate study and research corrosion problems among technical 
associations reduce duplication and increase efficiency. 


(e) promote standardization terminology, techniques, equipment and 
design corrosion control. 


contribute industrial and public safety promoting the preven- 
tion corrosion cause accidents. 


(g) foster cooperation between individual operators metallic plant 
and structures the joint solution common corrosion problems. 


(h) invite wide diversity membership, thereby insuring reciprocal 
benefits between industries and governmental groups well between 
individuals and corporations. 


incorporated association without capital stock, chartered under 
the laws Texas, Its affairs are governed Board Directors, elected 
the general membership. Officers and elected directors are nominated 
nominating committee accordance with the articles organization. 
Election the membership. 

Inquiries regarding membership, and all general correspondence should 
directed the Executive Secretary the administrative headquarters 
the National Association Corrosion Engineers 1061 Building, 
Main Street, Houston Texas. 


Officers, 1954-55 


Emeryville, California 


St. Louis, Missouri 


Houston, Texas 


1061 Building, Houston Texas 


Directors 


President 


Shell Development Co., Emeryville, California 


Vice-President 


Monsanto Chemical Co., St. ‘Louis, Missouri 


Treasurer 


Humble Pipe Line Company, Houston, Texas 


Past President 


Gulf Oil Corporation, Houston, Texas 


Representing Active Membership 


The International Nickel Co., Inc. 
New York, 
Koppers Company, Inc., Westfield, New Jersey 
Interstate Oil Pipe Line Co., Shreveport, La. 
NORMAN ................ 1952-55 


University Texas, Austin 


Representing Corporate 


Beaumont Iron Works Company, Houston, Texas 

Mountain Fuel Supply Co., Salt Lake City, Utah 

Crane Company, Chicago, 

Aluminium Laboratories, Ltd., Kingston, Ontario 


United States Steel Corp., Pittsburgh, Pa. 


Representing Regional Divisions 


Alloy Steel Products Co., Inc., Atlanta, Ga. 


Mutual Chemical Co. America, Baltimore, Md. 


WALTER (North Central 1953-56 
Parker Rust Proof Company, Detroit, Michigan 


DERK HOLSTEYN....... (South Central) 1953-56 
Shell Oil Company, Houston, Texas 

International Nickel Canada, Toronto 


Board Harbor Commissioners, Long Beach, Cal. 


Directors Officio 
BALDWIN, Chairman Regional Management 


Committee 
Johns-Manville Sales Corp., New York, 
NOPPEL, Chairman Policy 
Committee 


Ebasco Services, Inc., New York, 
HOXENG, Chairman Publication 
United States Steel Corp., Pittsburgh, Pa. 


SCHMIDT, Chairman Technical 
Committee 


The Dow Chemical Company, Midland, 
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Pipe Line Corrosion Committee T-2 


THE 1952 meeting the South Central Region 
New Orleans, resolution was introduced 
and adopied requesting the formation committee 
pipe line corrosion similar TP-1 Oil and Gas 
well corrosion, This request was passed through 
proper channels the national organization where 
was fitted into the new reorganization plans for 
the entire technical committee set up. The need for 
such reorganization and streamlining had become 

the newly adopted reorganization plan, pipe line 
corrosion was given the designation T-2. This group 
committee comprised the chairmen the unit 
committees operating sub-committees the above 
group. Each these unit committees, tugether with 
their task groups, have under study some specific 
problem concerning underground corrosion rele- 
vant subjects. 

Results and reports these studies the unit 
committees will submitted the Group Committee 
T-2 for review and approval before being passed 
the Technical Practices Committee for final con- 
sideration. 


The Group Committee, through its chairman sub- 
mits reports twice annually the Technical Prac- 
tices Committee, thus making imperative that unit 
committee work evaluated and reported the 
committee the same basis. The above 
article “Reorganization the Technical 
Practices Committee” Corrosion, January issue. 


Sun Pipe Line Company, Beaumont, Texas. 


Specifically, T-2 committee comprised the 
following chairmen unit committees: 


T-2A—Galvanic Anodes. Robinson, The Dow 
Chemical Company, Midland, Michigan. 

T-2B—Anodes for Impressed Current. Pea- 
body (Temporary), Ebasco Services, Inc., New 
York, 

T-2C—Minimum Current Requirements for Cathodic 
Protection. Sudrabin, Electro Rust Proofing 
Corporation, Belleville, 

T-2D—Standardization Procedures for Measuring 
Pipe Coating Conductance. Huddleston, 


Huddleston Engineering Corporation, Bartlesville, 
Oklahoma. 


T-2E—Internal Corrosion Products Pipe Lines. 
Ivy Parker, Plantation Pipe Line Company, 
Atlanta, Georgia. 

T-2F—Internal Corrosion Crude Oil Pipe Lines 
and Tanks. John Watts, Jr., Humble Pipe Line 
Company, Midland, Texas. 

present, several other units are either the 
formative stage have applied for transfer from 
other groups Their work, being closely re- 
lated pipe line corrosion problems, would seem 
make this desirable. 


With the reporting system outlined the new 
organization, evident that much broader dis- 
semination information those interested will 
the result. the pipe line industry, the study 
and correlation work from the unit 
through the groups the Technical Practices 
Committee will doubtless prove profitable and in- 
teresting. 
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Internal Coating Pipe Place* 


GROVE* 


INING pipe line place with plastic coating 
not new procedure. originated with the 
Curtiss Tomlinson method 1947 which means 
now has service experience approximately six 
years. This coating technique was developed coun- 
ter sour crude corrosion but also has moved into 
the products, water and gas service fields cor- 
rosion control measure. The smooth surface pre- 
sented the plastic coating also has proved aid 
reducing deposition within the pipe and has found 
application controlling the build-up paraffin, 
carbonates and fungi. Until recently, contractors 
using the plastic lining place technique were cen- 
tered Odessa, Texas, but now additional operating 
points have been established other sour crude 
areas and further extension service appears 
certain. 

Plastic coating place, like all new methods, has 
gone through development stage and will continue 
improved additional experience gained. 
With this mind, this report covers experience 
gained from three applications internal plastic lin- 
ing: Specifically, lining aluminum pipe, new steel 
pipe and badly corroded steel pipe. 


Procedures Operation 


reviewing the current procedures used the 
contractors performing the cleaning and coating op- 
eration, should realized that certain features 
and equipment are patented and although the basic 
procedure used all contractors—that forcing 
cleaning painting plugs through the line driven 
compressed air—is the same, there considerable 
variation method and equipment among the sev- 
eral contractors. 

typical layout equipment for plastic coating 
place shown Figure There pup joint 
either end the pipe section, one constituting 
sending barrel and the other receiving barrel for 
plugs put through the line. Valved openings are pro- 
vided the attached pup joints for the admission 
and removal air and paint material and for in- 
stallation pressure gauge and relief valve. Com- 
pressors are shown each end the line. one 
end the compressor used for sending plugs and 
some operators source drying air. The com- 
pressor the receiving end may used back- 
pressure the painting plugs when double plugs are 
used contain the coating material, source 
air forced through Venturi aspirate air 
from the line the drying operation. When drying 


* A paper presented at a meeting of South Central Region, National 


Association of Corrosion Engineers, Tulsa, Okla., October 7-9, 1953. 
*Senior Engineer, Pipe Line Research Section, Interstate Oil Pipe Line 
Company, Shreveport, La, 


Abstract 


Procedures and results coating internally several 
miles old aluminum, steel and new steel pipe are 
given. The method involves scraping corrosion prod- 
ucts from inside old pipe, descaling and 
Coating applied when two plugs between which 
coating has been poured are moved through the pipe 
air pressure, Drying air injection aspiration 
follows. Economics the lining operation are re- 
ported good although perfect results were not 
obtained with badly corroded steel pipe. Adhesion 
the coating the critical problem, even small 
water being conducive separation. 
new steel lines facilitated proper The 
author suggests rigid inspection every phase the 
cleaning, drying and coating operation, 
mils’ thickness recommended, this 
multiple coats, necessary. When are 
used the drying operation some means 
mining when the desiccant saturated 
employed. Better cleaning needed, especially re- 
move sulfides. 


air forced through the line from the posi- 
tion, chamber containing desiccant normally 
inserted the air line when humidity high. Be- 
cause the nature the operation, telephone 
radio communication essential among members 
the crew controlling the plug movement. 


Typical Job Described 

typical coating job line service could 
accomplished the following procedure. Oil 
the line first displaced with water displaced 
directly successive small batches solvent fol- 
lowed small batches alkaline detergent solu- 
tion with rubber plugs separating the individual 
batches. The latter method believed provide 
gas-free line safe from explosion hazards. The inter- 
nal pipe surface then cleaned making number 
passes through the pipe with brush-carrying pigs 


RECEIVING BARREL 


LOADING BARREL 


Figure 1—Typical layout for coating pipe place with 
plastic 
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metal lathe turnings normally conjunction with 
solvent alkaline detergent solutions. The mechan- 
ical scouring normally followed successive 
patches solvent water wash the line clean. 

The then cleared running rubber plugs, 
sometimes accompanied absorbent material, 
such cotton waste, and then washed with dry- 
ing agent such methyl ethyl ketone, after which 
blown through until the internal surface dry. 

The fir-t primer coat then applied, either 
placing the primer front rubber paint plug 
which pushed through the line relatively high 
speed inserting the primer between two 
paint plugs and carrying through 
the line controlled speed. The excess primer 
removed the downstream end the line and the 
deposited coating air dried. Finish coats are applied 
the same manner the Following the 
finish the line air dried matter hours 
and returned service. 

First Interstate Oil Pipe Line Com- 
pany the plastic lining place operation was 


the 5-mile section aluminum pipe 
service the sour crude area south- 
ern This line section was laid for experi- 


mental 1948 and operated satisfactorily 
until when two serious high oil loss leaks oc- 
curred, Inspections showed severe pitting had taken 
place internally the bottom quadrant the pipe 
generally throughout the line. has been reported 
previously aluminum pipe proved satisfactory sour 
crude service with the exception that steel corrosion 
products upstream facilities caused severe at- 
tack the aluminum wherever contacted the pipe. 
Considering the condition the line, was decided 
that immediate replacement was necessary unless 
some means could utilized for extending its serv- 
ice life. The decision was made internally plastic 
coat the line place following study the experi- 
ence and economics this protection method. 

Because the internal coating aluminum pipe was 
operation for the contractor, additional time 
develop methods and techniques was provided the 
contractor. one mile section was selected for the 
initial attempt and 4-inch by-pass line was laid 
around this section pumping could continue while 
the coating job was progress. Oil the line was 
displaced with water before was released the 
contractor. receipt the line, the contractor dis- 
placed the water and initiated the cleaning operation 
running several brush pigs conjunction with 
detergent solutions. This was followed 
acid descaling solution and finally 
Water washes until reading about was 
obtained. Methyl ethyl ketone was then batched 
through the line remove the remaining water and 
alter the line was air dried was ready for the 
coating operation. 


Furan Plastic Selected 
high solids furan type plastic coating was se- 
lected this application. zinc chromate primer 
phosphoric acid accelerator was used. 
The method applying the coating was 


INTERNAL COATING PLACE 


first insert 4-cup rubber plug the loading bar- 
rel, pour the required quantity coating material 
front this plug, then place air behind the plug 
and let run free relatively high rate speed, 
carrying the coating through the pipe section. One 
coat primer was applied this method, which 
resulted relatively thin film the pipe surface. 
The primer was dried for about minutes the 
aspirated air method, which Venturi was at- 
tached the downstream end the pipe section, 
replacing the receiving barrel that air was pulled 
through the line. critical step the coating opera- 
tion the admission flow drying air the 
newly painted surface soon possible after the 
paint plugs have been received and the excess paint sal- 
vaged. interesting note that the receiving 
pup joint could removed, the Venturi attached 
and drying air started through the line less than 
minute after the paint salvaging operation. Four 
top coats the coating material were then applied 
with 30-minute drying periods between them. Final 
drying the finish coat was continued for approxi- 
mately six hours before the line was returned 
service. 


Attempt Made Coat Miles 


With the initial one-mile section successfully 
coated less than hours, was decided at- 
tempt coating the remaining four miles unit and 
arrangements were made for operational shut- 
down hours avoid the necessity laying 
temporary loop line. The contractor accepted this 
line section after the oil had been displaced with 
water and proceeded clean and coat the line 
the same manner used the original section with 
the exception that the line was broken into one-mile 
sections for the drying operations. 

This attempt resulted failure because large 
undetected pithole flooded stream crossing. This 
hole admitted water from the stream into the pipe 
which was then pushed ahead the primer and 
paint and prevented proper bonding the coating 
material. was believed first that the water 
the pipe was the result climatic conditions, espe- 
cially the extremely heavy rainfall which occurred 
during part the coating operation. 


second attempt could not made that time 
for fear exceeding the permissible shutdown pe- 
riod. was not until the line was returned service 
that was detected. The line was repaired 
and about week later three miles this section 
was successfully coated using essentially the same 
technique the unsuccessful attempt. The clean- 
ing materials, the primer and paint were pushed 
through the entire three-mile length and the line was 
broken into one-mile sections for drying. few days 
later, the final one-mile section was coated success- 
Actually, the number coats plastic applied 
differed with the individual sections and was depend- 
ent and controlled observing the quantity the 
paint deposited each coat. The furan-type coating 
applied the contractor’s technique required two 
four top coats secure 5-mil thickness. 

This coating has been service little over 
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year and although two leaks have been experienced 
since the lining application, recent inspection 
the coating showed excellent condition. 
This line was not pressure tested prior the plastic 
coating operation and felt that the subsequent 
leaks are the result unusual pressure conditions 
rather than continued corrosion attack. 

the whole operation, miles 6-inch pipe 
was coated average cost per foot. This 
included the cost installing and removing the 
4-inch loop around the first section coated. The con- 
tract costs which included all labor and materials for 
the operation amounted 47c per foot for the first 
mile section coated and 45c per foot for the remain- 
ing 4-mile section. comparison, the cost lay- 
ing 6-inch line second-hand steel pipe without 
external coating replace the existing aluminum 
pipe estimated $2.12 per foot. From past experi- 
ence, the estimated life steel pipe this location 
approximately six years before expensive repairs 
and turning are required. 


Corroded Steel Line Coated 


case selected coating application badly 
corroded section steel line deals with 4-inch field 
gravity line approximately 5000 feet long. This line 
was laid with new pipe late 1945 and although 
early leak history not available, records show that 
from 1949 through 1952, extensive repairs were 
made, the pipe was turned and approximately per- 
cent the pipe replaced. The constant repair and 
relacement was proving losing battle for leaks 
were experienced during the last year. This line was 
internally plastic lined February 1953. 

The contractor accepted the line with the oil dis- 
placed and proceeded with the cleaning and coating 
operation much the same way previously de- 
scribed for the aluminum pipe. Surface preparation 
consisted repeated runs brush pigs; first con- 
junction with petroleum solvent and then followed 
with commercial detergent solution. The line was 
then pressure tested and necessary repairs made. 
Methyl ethyl ketone was washed through the line 
ahead rubber plug and the line finally dried. 
This statement procedure sounds simple enough, 
but actually extreme difficulty was experienced 
throughout the cleaning and even during the coating 
operation result leaks behind the plugs the 
line. record the number leaks repaired dur- 
ing the cleaning operation was made but was esti- 
mated the company foreman who did the repairs 
that there were more than 50. add the other 
experienced, heavy rains forced one-day 
shutdown the cleaning operation. 

Actually, because the repeated pressure tests 
and repairs and the need for the operational use 
the line, the coating operation was begun after low 
pressure air test appeared successful and was 
thought that sufficient air pressure could main- 
tained behind the painting plugs assure the suc- 
cess the coating application although was 
known that the desired surface preparation had not 
been attained. shown leak that occurred be- 
hind the painting plug and subsequent leak that 
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occurred after the line had been returned 
where, repair, coating was found the outside 
the line, was apparent that oil tight line haq 
not been secured. the plastic lining operation, 
applications furan-type coating were applied 
over the standard primer manufactured for the 
cific coating, the method placing the Coating 
material ahead single plug and forcing the paint 
through the line. This line has now been 
nine months. Three leaks were experienced the 
first four months after its return operation with 
additional leaks reported since that time. 
months after the line was returned service, opera- 
tional changes caused the removal approximately 
1000 ft. the coated section. Inspection the coat- 
ing the pipe removed showed that: 


The coating appeared continuous throughout the 
section removed with the exception small im- 
perfections evidently caused pieces loose scale 
underneath and the coating. 


The coating material had remained and 
flexible service. 


The coating was considerably thicker along the 
bottom the pipe than the upper walls. 


few sags were observed where coating not 
bonded and liquid was found under the 
with hole apparent the coating. 


Considerable scale had traversed the 
sequent the coating application without 
have damaged the coating. 


Surface preparation prior the coating application 
was far from rigorous thorough enough pro- 
vide satisfactory bond the coating the pipe 
wall. Corrosion products were found between the 
coating film and the pipe wall generally throughout 
the section observed. This foreign material was 
particularly noted along the bottom the pipe and 
the recesses the pipe collars. 


view the poor preparation the internal pipe 
surface, rather amazing that continuity coat- 
ing was found. Even considering the undesirable 
findings the time the inspection, was ger- 
erally concluded those who observed the section 
pipe removed that the remainder the line 
service receiving substantial degree protection 
from the plastic coating. 

The contract cost for this coating operation, 
which included labor and material, was the rate 
per foot and the average over-all cost the 
operation, including direct company expense, came 
45c per foot. This compared estimated 
cost $1.33 per foot for replacing the existing line 
with second-hand pipe. 

Interstate Oil Pipeline Company’s experience with 
internal plastic coating new pipe place 
from job recently main line station 
where 16-inch common suction-filling lines from the 
manifold the tanks and the 16-inch suction line 
from the pumps the manifold were coated this 
procedure. This instance which the existing 
station was being completely rebuilt and al! present 
facilities replaced with the exception the station 
storage tanks. This replacement was 
ernization move, although much the 
reduction operating expense should 

From internal corrosion standpoint, 
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taken the station design reduce total number 
lines, line stubs dead ends and reduce 
low points sags the newly constructed lines. 
All tank lines and suction headers are coated inter- 
nally and externally. 
Although internal line corrosion this station 
not severe the field gathering systems, con- 
siderable replacement and repair has been experi- 
enced. The method recording leak experience 
within station area has not been consistent the 
past and only general information was available for 
evaluating the expected future corrosion action. In- 
formation did show numerous internal and external 
leaks recent years which made necessary gen- 
eral program reconditioning and turning the 
pipe through the war years and extensive pro- 
gram line replacement Generally, was 
observed that the corrosion problem was external 
the vicinity the station tankage and predomi- 
nantly internal the lower end the lines the 
suction header and manifold. Costs and advantages 
line protection through the use asbes- 
tos cement pipe, installation cement lined pipe 
and internal plastic lining place were investigated 
and the internal plastic lining selected, primarily be- 
cause its lower cost. this case, the cost lay- 
ing cement-lined pipe asbestos cement pipe would 
somewhat higher than normal due the terrain 
this location and the necessity evading the 
many existing station lines. Because the expected 
life plastic lining has not been fully evaluated, 
this method protection was accepted generally 
extending the life the station piping 
some five years more, with the opportunity 
replacing the protective lining and when necessary. 


Lining Was Facilitated 


facilitate the internal lining operation, the man- 
ifold was constructed place and the bottom mani- 
fold runs were tied into the individual tank lines 
prior the coating operation. This allowed the con- 
tractor clean and line the manifold runs place 
the same operation with the six individual tank 
lines, These lines varied length with the shortest 
approximately 800 feet long and the longest ap- 
proximately 1900 feet. Short sections line, the 
manifold header and cross barrel, risers the tanks 
and the suction strainer were brush coated. 

procedure used the contractor for clean- 
and coating these lines place was follows: 
Multiple runs were made with rubber plugs forcing 
mill lathe turnings through the line section. This 
was followed one more runs with petroleum 
solvent used conjunction with the lathe turnings. 
Successive wads cotton waste were then pushed 
through the section until they showed the line 
clean. One wash pass was then made 
through the line with methyl ethyl ketone and the 
MEK was salvaged for future use. The line was air 
dried forcing compressed air which had been 
passed through activated alumina through the line 
until fumes emitted from the line were barely dis- 
The line was then, the terms the 
contractor, “popped,” which amounted building 
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the air pressure within the line approximately 
lb. and suddenly releasing the pressure means 
quick opening end release doors. The contractor 
uses this procedure attain high air velocity 
through the line aid removing dust, lint and 
possible remaining pockets solvents. The primer 
was then applied placing material between two 
double opposed rubber paint plugs. The line was 
pressured from the downstream end the section, 
forcing the paint plugs together that air could 
bled, leaving solid body plastic material be- 
tween the plugs. The upstream compressor was then 
started and the plugs moved through the line against 
plug valve the downstream end the line. 
receipt the plugs and immediately after the excess 
paint had been salvaged, the line was bled all air, 
the upstream compressor was again started and the 
line dried for period one two hours under 
40-lb. pressure maintained pinching plug valve 
the downstream opening. The paint plugs were 
not removed until after the coating had sufficient 
time form tough film. Two top coats were then 
applied the identical procedure used the primer 
application. 


Vinyl Coating Used 


high solids vinyl coating manufactured the 
specifications the coating contractor’s require- 
ments was used for this job. Although minimum 
five mils was specified for the total coating thick- 
ness, the contractor found that was not able 
apply single coats primer with thickness less 
than mils top coat with thickness less than 
mils his method the 16-inch diameter line. 
result, total thickness coating applied ranged 


few general observations are given here respect- 
ing Interstate Oil Pipe Line Company’s thinking and 
requirements for the in-place plastic coating method 
based experience date. 


the smallest jobs, inspection should 
made each phase the coating operation; that 
is, following final cleaning, the primer application 
and the final top coat. The number inspection 
points depend the length the section being 
coated, but minimum three points should 
prepared for observation. These points might nor- 
mally each end the line section where the 
pup joints can dropped and point the 
middle the line where provision should made 
for separating the line side tapped 
the largest practical diameter provided. The num- 
ber inspection points controlled course 
cost installation and the time consumed mak- 
ing inspections. 


the variation coating and cleaning 
application methods used contractors, pre- 
cise specifications set procedures have been 
established for the internal lining pipe place. 
Rather, bids are solicited for the individual jobs 
which give only the job location, operational re- 
quirements, the minimum coating thickness re- 
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quired, the total number coats and the specific 
coating applied. The contractor requested 
submit his procedure for performing the work. 
negotiating contract, the contractor’s letter 
method incorporated and specific exceptions 
are stipulated only when they involve safety and 
the protection company installations. prob- 
able experience will make requirement specific 
methods practical, particularly the performance 
the surface preparation procedure. 


Five mils seems have been generally accepted 


satisfactory minimum coating film. attain 
this thickness, this company now specifying 
multiple coating procedure, with minimum the 
primer, other than wash primer and two top 
coats. This requirement the result observing 
some skimpy applications (especially the top 
surface the line) where the paint plug has left 
uncoated streaks and operations where the paint 
plug has moved through the line jumpy, un- 
steady rate. The assumption made that multiple 
coats should aid assuring more complete and 
even distribution the plastic material. addi- 
tion, thought that multiple thinner coats 
should allow for better escape solvents and re- 
duce the possibility coating holidays. 


the use desiccants, the drying operation, 


study being conducted determine when 
needed and what control needs exercised. 
All coating projects described here were per- 
formed Louisiana and southern Arkansas, where 
moisture was problem the line. Pre-dried air 
was used only one the job operations de- 
scribed. this instance, the equipment available 
and its capacity drying agent rough calcu- 
lation indicated that under the average humidity 
conditions Louisiana (after taking into consid- 
eration moisture removed the compressor and 
after-cooler) would allow more than one hour’s 
operation the available desiccant. The amount 
desiccant required and the work needed re- 
peatedly reactivate the desiccant presents quite 
problem for large diameter line completely dry 
air necessary all the drying operations. 
addition, care should taken avoid sudden re- 
lease pressure this system through the des- 
iccant chamber. was noted that activated alu- 
mina was carried into the coated line section 
result blowing stuck painting pigs from the line 
and careless operation the bleeder valves during 
the job which the drying agent was used. 
concerns the matter using desiccants the dry- 
ing system future jobs, will required that 
the drying equipment provided with proper 
valving and by-pass that can easily re- 
moved from the system aid avoiding the 
aforementioned mishaps and that provision 
made, probably using color indicator, show 
when the desiccant saturated. 


Looking forward further improvements the 


current internal plastic lining procedures, evi- 
dent that need exists for the development bet- 
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ter methods for cleaning and preparing the inter. 
nal pipe surface. The surface condition now 
attained falls far short the standards considered 
necessary for plastic coatings other applications 
and when properly conducted time consuming 
job. Although satisfactory results are obtained 
with existing methods, the full value the 
able coating materials could utilized better 
given the advantage more efficient surface prep- 
aration remove all sulfides and iron oxide 
and neutralize the corrosive action sulfide prod- 
ucts that appear retained the metal pores, 

Also, many instances desired that 
the cleaning and lining operation conducted 
quickly that this technique can applied 
sections existing systems which can shut- 
down only briefly. Present experience indicates 
there need for less time-consuming well 
more efficient cleaning methods, 
the drying time required for the coating and 
precise, systematic job planning the part the 
applicator. 

Coating materials and coating selection pri- 
mary interest those concerned with thi- protec- 
tive method. The limited period experience the 
in-place lining application has not allowed the 
evaluation comparison expected the 
coatings. Service exposure over five years 
sour crude environment has been passed some 
installations with indication failure. This 
easily justifies the use plastic coating great 
many instances. Because all plastic materials com- 
monly used for internal line coatings theoretically 
are inert sour crude, the selection specific 
material has been primarily directed its adapt- 
ability the unusual application methods, drying 
conditions and the surface conditions presented. 

Difficulty has been experienced with coating 
runs and solvent wash the coating film. From 
the standpoint compounding coatings, the man- 
ufacturers have tended tailor their products 
this process increasing the percentage ve- 
hicle solids, maintaining relatively high viscos- 
ity and the use lower boiling solvents, With 
these modifications, current jobs properly con- 
ducted seldom show evidence excessive coating 
flow. 


Summary 

summary, the internal plastic lining pipe has 
been proved practical. Additional improvement 
coating materials and the application methods are 
needed and will doubt forthcoming. the 
crude oil pipe line industry, this protective technique 
particularly applicable sour crude gathering and 
lateral line service where many cases, 
parison, inhibitor even scraper program 
not justified economically. this time, 
plastic lining appears the nearest an-wer 
the internal corrosion problem high lines 
this type well many low pressure lines 
the larger diameters. 
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Weld Seam and 


Weld Flux Effect 


Metal Surface and 
Coating 


LIEBMAN 


Introduction 


HILE STRESS CONDITIONS play major 

role controlling soundness metal and 
adjacent weld, the weld seam itself often 
weakened other deterioration which may result 
from loosening mill scale, weld heat oxide, deposits 
weld flux and some types weld spatter 
weld fume deposits. Weld fume deposits may spread 
the attacking agent distances inches from 
the weld seam. 

While preventive treatment effective some 
instances, others sound and economical prac- 
tice use blast cleaning, impact tools and/or special 
chemical solutions remove detrimental deposits 
from the weld seam and areas adjacent it. 

While the electric arc method has largely super- 
seded gas welding and brazing, the latter still fre- 
quently used, Several automatic systems such 
spot, fusion, pressure welding and number oth- 
also are common use. these systems, this 
paper pertains only those systems which involve 
fluxing agent. 


Causes Weld Seam Paint Failures 
The effect weldment the service life 
coatings has long been topic discussion. Su- 
perficial examination weld seam corrosion, espe- 
cially when occurs well painted surface, may 
indicate that the coating was cracked separated 
'rom the weld stress inherent the weld itself. 


nA Paper presented at the Ninth Annual Conference, National Asso- 
“lation of Corrosion Engineers, Chicago, Ill., March 16-20, 1953. 


Figure 1—Early stage weld flux slag, flux fume and weld spatter 
attack. Depending the type welding rod used affected area may 


extend from one inches both sides weld seam. 


Abstract 


Alkaline and hygroscopic welding flux byproducts 
deposited weld seam and adjacent areas fre- 
quently are the cause early failure coatings 
welds. Close observation the author indicates 
many paint failures previously believed have re- 
sulted from residual stresses weld areas can 
attributed the effects weld heat oxides, weld 
flux, spatter and weld flux fume deposits. 

Careful cleaning weld flux deposits from the 
weld itself and from adjacent areas either impact 
tool, wirebrushing, pickling best all sand 
blasting recommended. flame cleaning pass 
recommended whenever moisture present. 

Extra thick vinyl pretreatment coatings followed 
mastic and finish coat are helpful prolong- 
ing protection given metal from the environment 
when flux deposits are inadequately removed. 

Preweld oiling areas adjacent welds will re- 
duce time needed for removing flux byproducts 
percent time required for cleaning areas 
not pretreated. Preweld oils must compatible 
with paints used. 

Grinding flat exceptionally rough welds and 
weld striping increase coating thickness are 
advocated. 


ABOUT THE Liebman vice- 
president Pitmar Centrifugal Machine Corp., 
Baltimore, Md. formerly was assistant di- 
rector Research and Development Dept. for 
Dravo Corp., Pittsburgh. chairman 
NACE Technical Committee Protective 
Coatings, member ASTM, the Steel 
Structures Painting Council and active other 
groups concerned with protective coatings and 
surface preparation. 


Further analysis, however, will show that the flexi- 
bility nearly all coating systems such 
complete break coating result inherent 
weld stress next impossible. Because paints 
generally are applied the weld surface after has 
cooled sufficiently prevent general surface 
change, can thus postulated that changes which 
take place must occur the metal-paint interface. 

There are four principal reasons for coating failure 
about weld seams: 


removal weld heat oxide scale. 
deposit weld spatter. 
deposit weld flux slag. 
detrimental deposit from weld flux fumes. 
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Complete removal this oxide scale impact 
tools, blasting, chemical cleaning essential, 


Weld Spatter. 


Weld spatter caused the explosive separation 
metal during welding from the common pool 
metal. Spatter globules vary size from microscopic 
dust particles big diameter and 
their adherence varies from tight very loose, 
cause seldom possible paint spatter 
pletely and without voids thoroughly the basis 
Figure 2—Flux slag deposits are trapped readily corners and metal covered, early underfilm attack will 
open areas especially when the hand arc weld method used. caused. The larger particles weld spatter also may 
cause cracking mill scale. 

Spatter can removed best hand power 
scraping and impact tools. Abrasive cleaning 
ward also helpful. 


Weld Flux Slag Deposit. 


Weld flux slag one the most frequent causes 
paint failures adjacent weld seams. These 
posits, which frequently are deep seated, especially 
hand welds, crosses weld seams and fillet 
weldings are difficult remove they usually al- 
ways result coating failures. (See Figures and 2.) 

These deposits, being alkaline nature? and 
highly hygroscopic are especially difficult cope 
with under coating systems with relatively high 
vapor transmission rates. voids are present asa 
Figure 3—Even short exposure industrial atmospheres will cause result breaks before after painting the attack 
results such metal will occur practically any environment 
(see Figure while the slag intact and an- 
chored, the attack may delayed for some time. 

Separation the paint film from the basis metal 
occurs when the slag deposit swells because tem- 
perature changes osmotic damage the film. 

Vibration also may dislodge the slag and damage 
the paint film. (See Figure 4.) 

Localized damage from slag brings attack from 
moisture which expands the alkali-rich areas ad- 
jacent areas. some instances much 
metal may lost per year. (See Figures and 6.) 

can removed best impact tools, followed 
wire brushing, but the best preparation 
abrasive cleaning. 


Weld Flux Fume Deposit. 


With all rods but especially when the larger 
diameter welding rods are used alkaline deposits 
fine fume dust are made areas adjacent welds. 

This frequently ignored and when removal 
measures are taken they usually are superficial and 
ineffective. While wiping with rag removal 


Figure 4—Flux slag near good open fillet welds indicated here can hand wire brushing may produce surface satis- 


neutralizing phosphoric acid wash should follow. Blast cleaning factory the eye, the result actually that the dust 


the best way clean weld areas, however. wiped into crevices where will become active 
soon sufficient moisture penetrates the film 

Improper Removal Weld Heat Scale. activate it. (See Figure 7.) 
Weld oxide will crack and separate from the basis Brush painting frequently results the dust being 


metal manner similar mill scale and because about and incorporated into the film little 
even more brittle than mill scale minor impacts damage results. Spray painting, however, not 
will separate from the basis metal. Oxide scale have this effect. 
may found both gas and weldments and combination with nearby failure result 
result high temperature oxidation. weld flux slag, substantial contributor 
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impact and extensive separation the paint film from the 
parent metal. 
Control measures include: 
solution which includes wetting agent. This neu- 
tralizes the dust. Residue must removed after 
application wet rag water spray. 
and 2.A brush spray coat vinyl pretreatment. 
Be- Figure 5—Flux slag, and spatter and weld oxide are causing 
com- ing urged. this paint failure humid interior environment. 
basis cleaning removes deposits completely. 
ill 
Discussion 
The discussion foregoing indicates that the stress 
theory not solely applicable loss corrosion 
metals and adjacent weld seam. The au- 
observations indicate, the contrary, that the 
stresses must sufficient cause sepa- 
ration the metal before the paint will affected. 
causes surface should treated the same 
any other surface treated prior painting, 
ecially with special attention the greater deposits im- 
purities near it. How much difference this can make 
Studies indicate good results can expected from 
pretreatment, zinc chromate primers and red 
cope lead primers when the surface contaminants have 
high been properly removed. 
tasa Extremely heavy vinyl pretreatment, followed 
attack mastic and top coating has been found effective 
nment reducing damage from weld contaminants, appar- 
ently the result the resistance these coatings 
metal affected areas with phosphoric acid solu- 
tem- tions, some instances sulfuric acid, followed 
ilm. phosphoric acid solutions, combined with wetting 
umage agents with proprietary treatment helpful Figure 7—General weld area, including area shown Figures and 
precaution. When parts are small enough they days 
from pickled. 
ad- tools frequently are used when deposits 
cannot dislodged otherwise. 
cleaning weld seams has been found best 
lowed remove deleterious byproducts welding. The 
removing large sections flux slag, spatter 
other deposits the nozzle should held 45- 
angle the work. 90-degree angle best 
larger for cleaning pits and pockets. 
its flux must removed power brushing 
hand brushing, chisels, scrapers the like, flame 
moval cleaning pass should follow. The flame helps de- 
hydrate remaining slag and dislodge imbedded 
ydrating joints crevices after pickling. spatter and oxide paint and metal. 
Pretreatments Welding inches both sides the Proper forme- 
ation the oil produces the following results: 
not Complete partial elimination many the de- Adherence weld spatter reduced mini- 
bad after effects welding can achieved mum. 
ult applying prewelding oil directly the general Flux fume deposits are from metal 


= 

| 


‘ithe, 


Figure 9—For comparison with Figures and properly prepared surface, painted with the same paint system and the same 
age, shown above. Paint, well metal, are completely intact after two years service. 


While most preweld oils are compatible with aver- 
age paint formulas the supplier the oil should 
consulted beforehand. These oils are good also 
wetting badly corroded areas before painting. 

Whether not prewelding oils are used, areas ad- 
jacent welds must cleaned carefully. Only 
percent much time needed for cleaning 
weldment areas when preweld oils are used 
necessary without them. 

When plastic bituminous coatings are used 
structure, the prewelding oils should based 
part coating formulation. 


Conclusions 


Where weldments must prepared for painting 
the average arc weld seam must receive more atten- 
tion than required average structural steel. 
the surface prepared wire brushing, some addi- 
tional work necessary remove weld flux slag 
and weld spatter. Weld flux fume deposits and some 
the weld oxide can removed brushing. Mois- 
ture left the surface will accelerate the harmful 
effects alkaline fluxing agents left adjacent 
welds. 

Blast cleaning will remove all detrimental deposits 
and provide the best anchor. 

Pickling desirable but may require additional 
work remove weld spatter. Inhibiting pickled 
section advisable. 

Flame dehydrating recommended directly after 
pickling whenever there likelihood moisture 
may remain joints and crevices the surface 
coated. 


Heavy paint systems are advantageous over any 
weld seam. High and low spots must covered, 
stripe coat necessary, increase film thickness 
over the welded area. 

Irregular welds likely result thin spots 
peaks should ground near flat. 

Mastics with good adherence and pretreat- 
ments are helpful. 

phosphoric acid wash helpful provided weld 
flux slag has been removed beforehand. 

Preweld oils help reduce adherence harmful 
welding byproducts, but they must compatible 
with the coating system used. 

Weld seam corrosion the result alkalinity 
residual welding deposits rule and not metal 
damage resulting from residual stress. Welding often 
causes loosening mill scale adjacent the weld 
seam. 


Safety Precautions 


Precautions taken from the standpoint 
workers’ health also help reduce fume deposits. 
fume exhauster located close the welding 
tion beneficial. should exhausted open 

Fumes from paint welded 
should removed with exhauster. Burned coat: 
ing should removed mechanically and 
before recoating for best long range results 
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Control 

Aluminum 
Cooling 


SIDNEY SUSSMAN and AKERS 


GROWTH the demand for air condi- 
tioning together with increasing availability 
aluminum have combined direct the attention 
consulting engineers and equipment manufacturers 
this metal for the construction evaporative cool- 


the ing equipment. Figure 1.—Section service two seasons 
and its alloys offer number ad- 
for the construction cooling towers. 
are interested its ease fabrication, Abstract 
resulting reduced production costs. Consulting Data and illustrations are presented from 
red, engineers faced with the problem providing air study which test coupons six commercial alumi- 
light weight which often permits the erection cool- Philadelphia and Washington where corrosion has 
ots ing towers roofs which are unable carry the been troublesome operating problem. Serious pit- 
weight structures made heavier materials. Pur- improperly treated circulating waters. With correct 
retreat- chasers are pleased the reduced maintenance re- and controlled water treatment, appreciable cor- 
sulting from the greater corrosion resistance rosion the aluminum took place. 
aluminum diti the basis this study and observations 
many exposure conditions. aluminum cooling towers service, recommenda- 
aluminum must realistically aluated before selection the construction materials with view 
applications which place continuously inter- toward corrosion resistance well physical prop- 
mittently contact with water. erties, design avoid corrosion promoting condi- 
nity tions, painting for protection particularly sensitive 
metal Although aluminum and its alloys are adequately portions the equipment, good housekeeping and the 
often corrosion-resistant many water supplies, there are continuous application adequate corrosion inhibit- 
weld other localities where there considerable danger 
failure, not because water per harmful 
but because these waters carry solu evaluated. thorough understanding the reactions 
the salts heavy metals, such copper, tin, occurring within system will permit early establish- 
iron, ete. These waters have very marked ment sound water treatment other protective 
and pitting effect aluminum, especially measures. Anticipation corrosive conditions fre- 
where thorough and frequent cleaning greatly reduce the most 
the aluminum impractical. damaging kinds attack. 
welded Even communities whose water supplies are not 
Water Conditions Evaporative Cooling Equipment 
the planning for air conditioning water and the resulting scale tends protect metal 
important that the water supply and from corrosion. the same time the typical 
Machin service analyzed and realistically water tends reach equilibrium 


. . 
publication December 28, 1953. 8.0-8.3 when recirculated cooling tower. Even 


SIDNEY SUSSMAN—He chief chemist for 
Water Service Laboratories, New York City. 
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stitute Technology 1937. Before joining 
his present employer 1949 was employed 
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San Diego, 1917-18; Department Agri- 
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Aluminum Company America, 1919-44, and 
has been with Reynolds since 1944. 


under such circumstances, however, some corrosion 
takes place and results the appearance small 
concentrations copper, iron and other metals the 
circulating water. 

especially severe corrosion situation can de- 
velop New England, the Middle Atlantic states, the 
southern Appalachian region, the Pacific Northwest 
and certain other areas the country where public 
and other water supplies are quite soft and contain 
low alkalinity and low total concentration dis- 
solved solids. Wherever such make-up water 
used area having appreciable air pollution re- 
sulting from industrial urban development, cor- 
rosion becomes the principal operating troube 
cooling towers and similar equipment. Spraying the 
recirculating water into counter-current air stream 
causes the evaporative cooling equipment act 
good scrubber for the acid gases the polluted air. 
Because the circulating waters have virtually 
buffering acid-neutralizing power, they will (for 
example such areas New York City), pick 
sufficient carbon dioxide and sulfur dioxide be- 


TABLE 


Typical Analyses Untreated Recirculating Cooling Waters 
New York City 


M.O.! 
AREA pH Alk. | FMA!) TH! cl SO. Fe Cu 
Times Square...... 3.3 0 35 136 18 140 12 21 
Downtown West 

Midtown East Side.| 3.4 640 900 7.1 0.7 
Midtown West 3.9 644 700 9.5 0.2 
Penn. Station..... 4.1 0 8 280 33 ee 2 26 
Park Plaza........ 4.2 0 15 228 26 240 4.2 0 
Brooklyn, down- 

5.3 33 0 278 18 2.2 
Brooklyn, Ft. 

Queens, 4.1 1000 770 3.6 
Queens, Long Island 


* Reprinted from Reference 1 by permission of the copyright owner, the 
American Chemical Society. 

1 M.O. Alk.-Alkalinity, methyl orange. 

FMA-Free mineral acidity. 

TH-Total hardness. 

Concentration, ppm (parts per million) 

Alkalinity, acidity and total hardness as CaCOs 
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come strongly acidic shown Table unless 
chemicals are added for neutralization. 

Waters with values low most those 
shown Talbe will, course, corrode most metals, 
including aluminum and the corrosion 
the appearance heavy metals the 
ing water. Generally there iron the piping and 
copper alloys the refrigerant condenser most air 
conditioning systems. These metals are corroded 
the acidic water shown earlier and 
the resultant dissolved heavy metals come into con- 
tact with the aluminum portions the system and 
may cause severe pitting. 

One example such action shown Figure 
This section aluminum eliminator plate re- 
moved from air washer New York City after 
being service for only two seasons. Extensive pit- 
ting has given the metal the appearance lace 
curtain. The residual salts left evaporation 
water the corroded area contain substantial pro- 
portions iron and copper. 

Even hard water areas, zeolite-softened 
makeup water may build sufficiently high alka- 
linity and when concentrated cooling tower 
evaporative condenser cause corrosion alumi- 
num. one northern New Jersey community 
aluminum cooling tower was corroded softened 
makeup. Analysis the circulating water showed 
that the had risen 9.2 and that parts per 
million (ppm) aluminum were present, although 
the makeup water was free this metal. 


addition dissolved impurities the water, 
suspended dirt has great effect upon the corrosion 
evaporative cooling equipment. urban and in- 
dustrial areas there considerable concentration 
dust and dirt particles carried the air. are 
scrubbed from the air the water circulating 
cooling towers and evaporative condensers. The dirt 
has decided tendency settle the pan basin 
the equipment because the linear flow rate 
water drops its smallest value there. layer 
muck from thick frequently built 
the pan. 

There very little water circulation within sucha 
dirt layer. Even the circulating water being 
treated chemically for corrosion control, the water 
contact with metal under heavy layer 
soon exhausted its inhibitor and longer 
protect the metal. Conditions then become ideal for 
concentration cell with consequent localized 
rosion leading pitting. Cooling tower pans must 
painted for protection against this pitting. Metal 
cooling tower pans are painted regularly for 
tion from this under muck corrosion. Unpainted alt- 
minum pans the New York area have cor 
roded this kind action. The cause the pitting 
quite apparent because can observed 
the same equipment, taking place 
horizontal surfaces the pan, but not 
vertical surfaces. 

These dirt layers are equally effective 
after the water has been drained for seasonal 
down. one such case cooling tower was 
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simply unscrewing the overflow pipe and 
off the inlet water line. When the. water 
34-inch thick layer muck remained 


the bottom the pan. This remained damp for 
some weeks. When inspected later there were liter- 
ally hundreds white tubercles scattered over the 
surface the dark dirt layer. When the dirt was 
away, pit formation was observed under each 


tubercle. 


Corrosion Tests Untreated Waters 

The growing demand for aluminum the con- 
struction cooling towers and the importance 
corrosive tendencies recirculated cool- 
ing waters evaporative cooling equipment, resulted 
cooperative field investigation during the sum- 
mer 1°52 technical personnel Reynolds 
Metals Company and Water Service Laboratories 
Inc. The was aimed evaluating the 
effects recirculated waters, both treated and un- 
treated, selection aluminum alloys possible 
utility the construction evaporative cooling 
Test assemblies consisting six different 
aluminum compositions, each carefully insulated from 
the others and from the supporting bolts and struc- 
ture, were submerged the basins forty cooling 
towers the New York Metropolitan area, Phila- 
delphia and Washington. These were conventional 
cooling towers steel steel and asbestos-cement 
construction. Most them were connected ferrous 
piping copper copper-alloy refrigerant con- 

Figure shows photograph typical test as- 
order minimize the effect dirt settling 
the specimens, these assemblies were suspended 
the water with the test coupons vertical that 
could settle only the very small area exposed 
the edge the specimen. Alloys selected for this 
test and their chemical compositions are summarized 
Table Table presents the typical chemical 


TABLE 
Composition Alloys Tested 


(All values Aluminum and normal impurities constitute remainder where 
not shown.) 
Alumi- Mang-| Mag- | Chro- 

ALLOY num | Silicon|Copper| anese |nesium| mium | Zinc 
Alclad 4S (Ce ore... 1.2 1.0 

* Cladding alloy is 72S. 
TABLE 
Phila- Wash- 
—_ CONSTITUENT ppm as |New York! delphia ington 
Total CaCOs 127 124 


CORROSION COUTROL ALUMINUM 


COOLING TOWERS 


DAYS EXPOSURE 


Figure 2—Typical test coupon assembly (20). Note rubber grommets 

insulating specimens from each other and from supporting bolts. This 

assembly was exposed for days chromate-treated cooling tower 
Washington, 


Figure 3—Test assembly (39) immersed days untreated circulating 
water New York City cooling tower, Note corrosion products. 


NONE 


DAYS EXPOSURE 


Figure 4—Test coupons from Figure assembly after separation and 


cleaning. Note numerous pits visible. 
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TABLE 4—Corrosion Untreated Waters* 


CITY 
New York.......... 


Assem- 


posure 


Days 
Ex- 


MDD 


4.5 
mils 2.0 19.7 
New MDD 1.3 0.66 0.91 1.20 
mils 4.0 19.7 11.7 7.8 
MDD 1.24 1,31 0.66 1.22 1.22 0.61 
mils 6.0 2.9 13.8 4.0 7.8 7.8 
MDD 3.34 1.31 3.94 4.87 3.0 3.0 
mils 20.6 4.9 25.6 15.7 11.8 9.8 
mils 10.8 4.9 27.5 17.7 17.8 9.9 
MDD 6.68 5.25 6.48 7.77 5.55 5.55 
mils 11.8 4.0 25.5 7.9 11.8 
New MDD 38.8 33.6 36.8 40.5 32.1 29.1 
mils 17.8 2.0 25.4 13.8 9.9 
White Plains, N.Y... MDD 6.05 7.45 3.60 6.05 
mils 17.7 4.0 29.6 15.9 13.8 
New Rochelle, N.Y.. MDD 3.32 4.25 2.08 3.60 
mils 9.9 4.9 11.8 
mils 10.0 17.7 
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* MDD = average corrosion rate. 1 MDD = 0.000528 ipy for aluminum. mils = maximum pit depth. 
1. New tower, zinc. 
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* Treatment not by Water Service Laboratories. 


composition the water supplied 
the communities which tests 
were carried out. These were the 
make-up waters the cooling 
towers and, course, were subject 
and other factors during operation 
the cooling towers. 


All test assemblies exposed 
untreated recirculating cooling 
waters New York City, White 
Plains, Y., New Rochelle, 
Philadelphia and Washington were 
corroded. Figure shows test 
assembly from New York City 
removed from the cooling tower 
and Figure shows the same test 
all these cases, corrosion took the 
actual equipment far 
more severe than the loss 
metal would tend indicate. Cor- 
rosion untreated towers 
quite rapid may scen from 
Figure which shows test as- 
sembly after only days’ exposure 
New York. Figure shows 
test strip assembly from White 
Plains, Y., while Figures and 
show test coupons from Phila- 
delphia cooling tower and 
after cleaning. 

Table summarized the 
data obtained exposure 
minum test coupons untreated 
recirculating cooling towers. The 
average corrosion rate given 
terms milligrams per square 
decimeter per day (MDD). For 
those more familiar with corrosion 
data inches per year (ipy), 
pit depth observed each coupon 

One interesting fact was observed 
which parallels similar observa- 
tions made the study corro- 
sion steel test coupons and that 
the apparent inhibitive effect 
zinc dissolved water the 
rosion aluminum that water. 
Test coupons removed from new 
cooling towers built with appre 
ciable amounts galvanized 
piping the surface, only 
limited number pits. The 
mainder the metal had 
unusual dark grey black 
coating which was ad- 
herent and very thin. Analysis 
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Figure corrosion untreated circulating water shown 
the extent corrosion this test assembly (66) after only days 
exposure New York City cooling tower. 


Figure assembly (75) immersed days untreated circulating 
water White Plains, Y., cooling tower. 


OAYS EXPOS 


Figure assembly (64) immersed days untreated circulating 


water Philadelphia cooling tower. 
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Figure 8—Test coupons from Figure assembly after separation and 
cleaning. 


Figure 9—Carburetor Chemistat. Proportioning chemical feeder. This 
model connected across the circulating pumps large cooling tower, 


the water such towers revealed the presence ap- 
preciable amounts zinc. Experience with steel test 
coupons under like conditions would lead the writers 
expect that the inhibitory effect would continue 
for few months only until most the galvanizing 
had been removed from the structure and that there- 
after the aluminum would act anode and cor- 
rode more rapid rate comparable with that ob- 
served older cooling towers operating under the 
same conditions. 


Corrosion Tests Chemically Treated Waters 

wide variety corrosion inhibitors are used 
the treatment recirculating cooling waters and 
variety procedures are followed applying them. 
Some operators add treatment chemical once shift 
once day, others provide for continuous addition 
chemicals and still others add treatment chemicals 
only when they believe they are needed. The writers’ 
experience that continuous maintenance satis- 
factory concentration the inhibitor important 
the choice inhibitor. Cooling towers used 
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Figure 10—Test assembly (88) immersed 103 days chromate-treated 
circulating water Philadelphia. 


testing the effect aluminum waters treated for 
corrosion control included some which the treat- 
ment was being applied building operating per- 
sonnel and others which were being treated Water 
Service Laboratories Inc. Towers handled build- 
ing personnel were being treated with number 
different inhibitors and variety application 
methods. All the towers under treatment 
Water Service Laboratories Inc., used continuous 
proportioning feeder (Figure and were kept under 
control periodic laboratory tests the circulating 
water. 

These latter installations were using control 
and chromate inhibitor for protection the metals. 
Following regular practice, the was maintained 


TABLE 


Comparison Average Penetration Rates Aluminum 
and Steel Under Exposure Conditions 


PAYS EXPOSURE 


Figure 11—Test coupons from Figure assembly after 


7.0-8.5 together with 200-500 ppm sodium chro- 
mate concentration. The results exposures under 
these conditions are summarized Table 

Corrosion was negligible every chromaie-treated 
water. Most the specimens removed from such 
waters still had their original bright Note 
the specimens Figure exposed Washington, 
Figures and exposed Philadelphia and Fig- 
ure exposed New York. The authors have rarely 
seen such distinct differences field corrosion ex- 
periment they observed when comparing the alumi- 
num samples removed from chromate-treated waters 
with those removed from all other locations reported 
this project. 

interesting note that cooling towers two 
the Philadelphia locations listed 
Table were not under treat- 
ment Water Service Labora- 
tories Inc. However, analyses 


AVERAGE PENETRATI 


(Inches/yr) water samples 


Alclad 
4S-O 


0.0072 
0.0028 
0.0007 
0.0042 
0.0053 
0.0001 
0.0001 


Steel 


0.0095 
0.0117 
0.0053 
0.0113 
0.0050 
0.0010 | C.0002 
0.0004 | 0.0001 
0.0003 | 0 
0.0009 | 0 


TREATMENT 61S-T6 99.87 
0.0065 
0.0035 
0.0007 
0.0052 
0.0042 


0.0034 
0.0003 
0.0035 


| 
Chromate 


0.0077 


these towers indicated that the 
chromate treatment was being ap- 
plied continuously and ade- 
quate concentration. 

comparison given Table 
between the average penetration 
(inches per year) mild steel and 
the several aluminum alloys ex- 


0.0060 
0.0029 
0.0006 
0.0037 
0.0045 
0.0001 


TABLE 7—Corrosion Polyphosphate-Treated Waters 
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Figure 12—Test assembly (5) immersed days chromate-treated 
circulating water New York City. 


DAYS EXPOSURE 


Figure 13—Test assembly (1) immersed days 
treated circulating water Washington. 


DAYS EXPOSURE 


assembly (94) immersed days polyphosphate- 
treated circulating water Philadelphia. 


Figure 15—Test coupons from Figure assembly after separation and 
cleaning. 
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Figure 16—Test assembly (15) immersed days polyphosphate- 
treated circulating water New York 
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Figure 17—Test coupons from Figure assembly after separation and 
cleaning. 
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Figure 18—Test assembly (4) immersed 126 days organic-treated 
circulating water New York City. 


The polyphosphates, such sodium hexameta- 
phosphate (NaPO,) and others, are frequently used 
for corrosion control, well scale control. Test 
coupons installed number polyphosphate- 
treated cooling towers showed wide variation the 
degree protection obtained. The corrosion data are 
summarized Table Specimens from polyphos- 
phate-treated cooling towers are illustrated Figure 
(Washington), Figures and (Philadelphia, 
removed and after cleaning), and Figures and 
(New York, removed and after cleaning). 
Analyses water samples taken these test loca- 
tions showed uneven application the treatment 
chemicals and, therefore, difficult say whether 
the failure obtain adequate corrosion inhibition 
indicated improper application the treatment 
chemicals inability the polyphosphate pro- 
tect aluminum. 

number organic materials have been offered 
users recirculating cooling water equipment 
inhibitors both corrosion and scale formation. 
Table summarized results obtained exposure 
aluminum test strips two cooling towers which 
were treated with tannin extract which has been 
widely offered the New York and Philadelphia 
areas corrosion inhibitor. The data obtained indi- 
cate poor protection. Figure shows the test as- 
sembly exposed New York. 

Silicates also are used corrosion inhibitors. 
Although some the test strips exposed two cool- 
ing towers being treated with alkaline silicate 
were pitted, because the limited number tests 
realistic appraisal the effects this inhibitor 
aluminum not practical this 
time. 


TABLE 
Relative Resistance Specimens Pitting 
(Lowest number indicates least pitting) 


Alclad 
4S-O 


rating one indicates that alloy showed 
mum total penetration under the test conditions 
cated. Relative ratings given for specimens 
chromate-treated waters are largely meaningless be- 
cause the pit depths were too small and scattered 
significant. Therefore, preparing the average 
ratings, these data were omitted. 


Under all exposure conditions except chromate 
treatment, the Alclad specimen, might expected 
was the most resistant. The consistency the 3S- 
H18 No. position also noteworthy. Presumably 
Alclad Alclad would make very desir- 
able material for construction cooling tower sur- 
faces which come contact with circulating water. 
The choice would depend the physical properties 
required. 


Recommendations 

From the results this investigation, apparent 
that three factors are prime importance the use 
aluminum for the construction evaporative cool- 
ing equipment. 
First, the proper alloy alloys must selected for 
various elements the equipment and sound design 
principles must used avoid situations which may 
tend promote corrosion. mentioned above Al- 
clad and Alclad appear particularly suitable 
for water contact surfaces the basis this 
rosion study. Contacts between dissimilar metals 
must avoided. Less obvious construction errors 
also can promote corrosion. one case the pan 
aluminum cooling tower was rather light gauge 
metal and lacked sufficient structural support. The 
pan sagged that the drain was not the lowest 
level. During operation dirt settled the valleys and, 
when the pan was drained, water remained behind 
there. Both these factors led rapid localized 
corrosion the low points. 
Second, the equipment must properly maintained. 
ticularly important that the equipment cleaned 
regularly. Contact between the aluminum and other 
metals, particularly copper, must avoided. The 
pan should inspected regularly for tramp metal 


TABLE Organic-Treated Waters 


order make comparison 
their resistances easier, rating 
number was assigned each alloy 
under each the exposure condi- 
tions. The rating number was re- 
lated maximum penetrations 
found. These data are Table 
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pieces contact with the aluminum. Both 
these can promote severe localized corrosion. 

Even repairs must carefully checked from the 
corrosion viewpoint. One aluminum cooling tower 
pan corroded through because copper screen was 
installed the pump suction. rubber connection 
was used leaving the cylindrical copper screen lying 
the bottom the pan direct contact with the 
aluminum. 

Painting the pan basin interior and other 
horizontal surfaces which dirt can readily settle 
necessary for minimizing concentration cell cor- 
rosion. metal surfaces must properly cleaned 
and prepared before painting. All sediment and cor- 
rosion products must removed and any traces 
grease oil must removed solvent wash. 
Surface preparation should include phosphoric acid- 
type wash primer, followed zinc chromate primer 
and coat. The finish coat may any good 
waterproof paint bituminous coating which will 
resist water, mild acid and alkali. 

Third, the circulating water and make-up water 
should analyzed competent water specialists 
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and, they advise, suitable corrosion inhibitor 
should continuously applied adequate concentra- 
tions. the basis the present work the use 
200-500 ppm sodium chromate with control 
7-8.5 particularly effective minimizing corrosion. 
regular testing procedure is- required for control 
the inhibitor. 


Conclusions 


Aluminum has many outstanding characteristics 
that will prove beneficial the construction and 
operation cooling towers and similar equipment. 
Light weight with strength, ease fabrication and 
good general corrosion resistance are important 
properties aluminum for this application. Selection 
the correct alloys and the use sound design 
principles, regular maintenance and continuous con- 
trolled treatment the circulating water will insure 
satisfaction and good service with aluminum equip- 
ment. 
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Introduction 


ORROSION ever present threat petro- 
leum refining equipment and accounts for sub- 
stantial portion maintenance 
costs. addition the soil and atmosphere, the 
corrosive media vary from chemicals which are used 
part the process compounds the crude oil 
which are corrosive themselves break down 
into corrosive compounds. Strong acids such sul- 
furic and hydrofluoric are common use process 
chemicals are strong caustics and organic amines. 
The crudes contain varying amounts hydrogen 
sulfide and sulfur compounds well number 
organic acids. All these can and are handled 
safely under controlled conditions with the right 
materials. However, because possible severe con- 
sequences failure should occur, every piece 
equipment the refinery must inspected regu- 
lar intervals certain that corrosion doesn’t get 
out hand. 


Years ago the refining crude was rather simple 
process. consisted heating the crude fired 
steel batch still about atmospheric pressure, 
under vacuum, about 600 degrees and con- 
densing the vapors driven off submerged cast 
iron condenser coil. The condensate was stored 
steel tanks and later treated necessary with sul- 
furic acid lead lined equipment. Corrosion was not 
particularly severe and its detection was fairly easy 
because the equipment was simple. Often, inspection 
consisted simply waiting for leak show 
and then shutting down the equipment involved for 
repairs. modern refinery the equipment and 
processes are much more complicated and the failure 
minor part might shut down entire unit. 
There have been some instances refineries where 
costly fires have resulted from minor failures. Process 
temperatures now range from minus 100 degrees 
more than 1100 degrees while pressures vary 
from inches vacuum much 3000 psi. 
longer economical safe wait until some 
piece equipment fails before shutting down plant 
for repairs. Inspection and maintenance 
carefully planned advance balance with stock 
commitments, fouling and expected life the equip- 
ment, availability manpower and many other things. 


Inspection Requirements 


Each piece equipment the refinery must have 
some sort inspection regular intervals. The 
intervals range from few weeks much 
years. The inspection frequencies are established 
from past experience with the equipment the 
*% A paper presented at the Ninth Annual Conference, National Asso- 

ciation of Corrosion Engineers, Chicago, Ill., March 16-20, 1953. It 

includes part of the material covered in a paper titled ‘‘Some Cor- 


rosion Problems in Petroleum Refinery Operation,"’ given at a 
meeting of Western Region, NACE, November 20-21, 1952, 


Inspection Petroleum Refinery Equipment« 


EDWARD TANDY 


spector the Segundo refinery Standard 
Oil Company California since 1948, Mr. 
Tandy has been closely associated with mate- 
rials, corrosion and equipment inspection prob- 
lems since 1938. attended the University 
California Los Angeles and Berkeley, 
majoring mechanical engineering. has 
been with Standard Oil California since 1930. 


Abstract 


The conditions created the presence corrosive 
compounds crude oils, the formation corrosive 
compounds during processing and the use 
corrosive process chemicals makes constant inspec- 
tion refinery equipment necessary. The 
equipment inspector must familiar with 
tion and operation can anticipate and forestall 
expensive replacements. Corrosion caused hydro- 
gen sulfide formed during distillation the break- 
down sulfur compounds usually can predicted. 
However, the inspector always must alert for 
localized overheating which will accelerate the cor- 
rosion rate. Naphthenic acids are most corrosive 
their condensation points. Their presence 
crude oil their formation during refining may 
cause severe localized corrosion wherever they are 
condensed evaporated. Corrosion gasoline stor- 
age tanks caused moisture, oxygen 
concentrations other gases, proceeds low rate 
compared corrosion distillation equipment. 
Nevertheless, responsible for major repairs 


case new plants they are based information 
gained from similar equipment processes. These 
frequencies are revised from time time depending 
the accumulation more complete data 
changes operating conditions. The scope the 
inspection may vary from simple visual inspection 
hammer test very thorough inspection all 
parts. The thoroughness the inspection will de- 
pend the length time the equipment has been 
service, its past history and the history similar 
equipment and the hazards involved. Obviously 
knock out pot handling mildly corrosive stock 
atmospheric temperature and pressure will not 
ceive the same attention fractionating column 
processing very corrosive stock 300 psi and 850 
degrees The type inspection made depend 
what happens other parts the For 
instance, after the failure sphere the 
magnetic particle inspection the welds all 
spheres was made sure that 
Segundo would not subject similar failure. 

certain that all equipment 
inspected regular intervals there has estab- 
lished Equipment Inspection Section part 
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the Refinery Engineering Division. Its function 
schedule and make the necessary inspections the 
proper intervals, record and analyze corrosion 
data and keep record the life and service his- 
tory the equipment. also compiles data the 
materials used for construction and repair. 
this the inspector must have fundamental knowl- 
edge the chemistry the process and the operat- 
ing conditions the plants inspects well 
intimate knowledge the individual pieces equip- 
ment. needs understand the chemistry cor- 
rosion well being able ferret out its effects. 
The increasing use heat and corrosion resistant 
alloys requires acquaintance with practical metal- 
lurgy for better understanding fabricating and 
maintenance practices and their relation subse- 
quent corrosion phenomena. 


Observed Corrosion Rates 


any piece equipment where corrosion in- 
volved, the corrosion rate calculated from gage 
measurements established gage points from 
actual thickness measurements each inspection. 
Since the apparent corrosion rate for any one period 
average for the conditions during the last run, 
acareful check must maintained the results for 
each run and for the overall operating life. Operating 
conditions and the stocks processed vary from time 
time sometimes small operating change can 
cause substantial increase decrease the cor- 
rosion rate. combination crude distillation unit 
some equipment changes were made that permitted 
percent increase feed rate. During the next 
run about six months the corrosion rates through- 
out the plant showed noticeable increase but were 
not severe. the beginning the following six 
months run the operators found that additional 
percent increase feed rate could made in- 
creasing the outlet temperature the atmospheric 
furnace degrees and making some other minor 
adjustments. This latest operating change was re- 
sponsible for major change corrosion rate the 
atmospheric furnace. the end the run the 
percent tubes one part the furnace were 
corroded minimum thickness. Prior the latest 
increase, these tubes had suffered some pitting and 
the inlet ends only which were easily 
protected installing short sleeves. Now, however, 
the entire length the tubes were severely pitted 
and the corrosion rate was high (about 0.020- 
inch/1000 hrs.) that was necessary replace them 
with 18-8 tubes. Because the nature the 
crude processed this unit, corrosion always has 
been major problem. The crude contains salts 
which break down form hydrochloric acid the 
atmospheric overhead system; contains sulfur 
compounds which cause corrosion hydrogen sul- 
throughout the plant and contains naphthenic 
acids which cause considerable corrosion the vac- 
side the. plant. Naphthenic acids are particu- 


larly bad actors and produce some starting results 
will noted later. 


One the most common corrosives petroleum 
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Figure 


Hydrogen Sulfide Corrosion 


refinery hydrogen sulfide. may brought into 
the refinery absorbed gas the crude oil but 
more usually formed the refining processes 
the breakdown sulfur compounds the crude 
when heated 400 degrees more. Unfor- 
tunately, the first heating the crude does not 
break down all the sulfur compounds hydrogen 
sulfide. Other intermediate sulfur compounds are 
formed which are drawn off some the cuts 
fractions the crude that are used make the 
various products. Subsequent heating these frac- 
tions usually will produce more hydrogen sulfide. 
low temperatures hydrogen sulfide not particu- 
larly corrosive and easily controlled. carbon 
and low alloy steels the corrosivity hydrogen sul- 
fide increases rapidly above 500 degrees and reaches 
maximum about 900 degrees Above this tem- 
perature hydrogen sulfide corrosion stops. Corrosion 
rates carbon steel 0.002-inch/1000 hours 500 
degrees and much 0.250-inch/1000 hours 
900 degrees have been observed. The rate, 
course, depends entirely the conditions. long the 
operating conditions are known, one can predict the cor- 
rosion rate fairly accurately and act accordingly. 

Feed stock for thermal reformers contains sulfur 
compounds that break down form hydrogen sul- 
fide upon heating. problem involving accidental 
change ‘in operating conditions will illustrate why 
inspectors must constantly alert. The tubes the 
wall coil reformer were percent and 
from gage measurements taken over fairly long 
period time the corrosion rate was pegged 
0.006 0.008-inch/1000 hours with eccentricity 
factor percent. Furnace tube surfaces exposed 
radiant heat usually will corrode faster than the 
surfaces away from the fire. The eccentricity factor 
indicates the difference corrosion the two sides. 
this case percent the total increase inside 
diameter caused corrosion the hot side and 
percent corrosion the cold side. result 
routine inspection number tubes the lower 
wall coil were found excessively scaled externally 
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and one was cracked. The tubes were all gaged and 
found have higher than normal increases inside 
diameter. These tubes had all been gaged one year 
previously and the indicated remaining life that 
time was about six years. Because the sudden in- 
crease inside diameter, several the tubes were 
removed and sectioned for investigation. All were 
found excessively thinned the fired side. The cor- 
rosion rate had jumped 0.025-inch/1000 hours 
(about times normal) and the eccentricity factor 
had increased percent. total tubes were 
removed, all which had higher than normal corro- 
sion rates and eccentricity factors. The area acceler- 
ated corrosion was circle about feet diameter 
near one end the furnace. Outside this circle the 
conditions were normal all tubes including the 
ones removed. One the burners was found cocked 
and poorly adjusted which resulted flame impinge- 
ment the tubes the corroded area. The over- 
heated tube surfaces caused localized high stock tem- 
peratures the inner surface and, course, the 
accelerated corrosion. 


Naphthenic Acid Corrosion 


Naphthenic acids, which are present some crudes 
are formed during processing, cause considerable 
trouble. Their boiling points are the same range 
many the crude fractions and result they 
are often concentrated and cause severe corrosion. 
Equipment processing stocks containing these acids 
must inspected carefully because difficult 
predict where the corrosion will occur and there 
usually scale formed. The corroded surface 
carbon steel and cast iron smooth, almost slick, 
and often difficult determine any appreci- 
able wall loss has taken place without actual gage 
measurements. The surface low chrome steels, 
the other hand, severely pitted and usually pene- 
trated higher rate than carbon steel. Type 304 
under some conditions has appreciable 
corrosion rate. The surface usually roughened and 
has the appearance deep etch. Type 316 
usually not affected. These acids are most 
active their boiling points but the most severe 
corrosion generally occurs condensation. Corro- 
sion rates high 0.030 0.040-inch/1000 hours 
have been observed carbon steel. The rate drops 
very rapidly the temperature drops below the 
boiling point. For carbon steel the corrosion rate 
may low 0.002 0.003-inch/1000 hours 
degrees below the boiling point the acid. the 
vapor state there practically corrosion. 

should interesting illustrate how these 
acids sometimes produce unusual effects prob- 
lem which occurred combination crude distilla- 
tion unit. The vacuum overhead system this unit 
consists two parallel vapor streams which pass 
through two heat exchangers and two condensers 
series. The stock, which heavy gas oil vapor, 
enters the top condenser about 260 degrees and 
24-inch vacuum (See Figure 1). The shell one 
the top condensers was found corroded through 
after operating little over one year. The tube bun- 
dle was removed from the failed condenser and 
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was found that the transverse baffles were severely 
grooved and corroded the lower half the bundle 
particularly around the outer part. The lower third 
the shell had deep circumferential grooves, one 
which was corroded through. The indicated 
sion rate this point was 0.020-inch/1000 hours, The 
upper half the shell was only lightly etched. The 
heat exchanger above had corrosion. The 
comer between the upper and lower condenser shells 
was heavily etched but there was material loss 
thickness. The shell, tubes and baffles the lower 
condenser were not affected. The tube bundle was 
removed from the upper condenser the parallel 
stream and the same conditions were found. Having 
had considerable experience with naphthenic acids 
the past, the culprit was recognized once. The 
first condensate from the vapor stream was formed 
the top condenser and contained high concentra- 
tion naphthenic acids the oil. Hence, the severe 
localized corrosion. the condensate dripped off 
the tubes and ran down the baffles corroded the 
grooves and where constant drip occurred the 
shell groove was formed there well. Because 
there were longitudinal baffles the tube bundle, 
some the hot vapor bypassed around the outside, 
thus keeping the shell and the condensate hot. Until 
condensate formed there was corrosion. soon 
the temperature dropped degrees the 
corrosion dropped very low rate. Brass tubes 
were not affected because their wall temperature was 
well below the corrosive range. Repairs were made 
installing vapor stop the top the bundle 
prevent bypassing and installing Type 316 
shrouds the lower part the bundle pre- 
vent drips the shell. The shrouds were placed 
drop the condensate directly the tube bundle 
the lower condenser where would quickly 
cooled and diluted additional oil condensate. 
the last inspection after three years operation fur- 
ther corrosion was noted. interesting note 
that the indicated corrosion rate was 0.020-inch/1000 
hours. Because not all the crudes processed this 
unit contain naphthenic acids, the actual corrosion 
rate, therefore, may have been two three times 
higher than the observed rate while the corrosion 
was taking place. 


Corrosion Gasoline Tanks 


The type corrosion that causes considerable 
trouble the slow, seemingly harmless variety 
which accompanied large scale accumulations. 
This particularly true large gasoline storage 
tanks. The corrosion rates are low compared rates 
encountered process equipment but still are 
ficient cause major repairs after years more 
service. Shells these tanks are difficult 
spect because the large area involved and because 
they are covered with thick layer scale. About 
1942 was discovered that some tanks were 
close the minimum allowable thickness full 
filling height. Since that time extensive 
gaging the shell and roof all the standard tanks 
has produced considerable data. One the first 
things discovered was that early tank designs 
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vided very low corrosion allowance the area 
the highest corrosion. This also true many cases 
with the present day standard American Petroleum 
Institute tank design. 

impossible for the inspector arrive true 
corrosion rate for tanks because there are many 
variables involved. The temperature and physical 
properties the stock; the working levels and the 
rate filling and emptying and the atmospheric con- 
ditions all have effect. addition, the service 
may switched among stocks over period 
years. the corrosion rate for the various courses 
tanks similar service are grouped and plotted 
function the shell height, the data incon- 
clusive. However, the rates for each course are 
averaged and then plotted the variation corrosion 
function the shell height easily can seen. 
This illustrated Figure which shows the aver- 
age corrosion rates for cone roof tanks gasoline 
base stock and shipping service. The size these 
tanks varies from feet 150 feet. Note 
that the corrosion rate for the shipping tanks about 
twice that base stock tanks. There some dif- 
ference the atmospheric corrosion rate between 
the two groups because their distance from the 
ocean. The shipping tanks are located hill about 
quarter mile from the beach while the others are 
behind the hill and are about mile from the beach. 
The most important difference their method 
working can seen from the curves showing the 
time the shell exposed. The shipping tanks are 
usually filled high level, held for several days, 
pumped out and then filled again. This happens about 
two four times month. The base stock tanks 
the other hand usually work lower levels stand 
tor long periods time either empty full. both 
the shell corrosion rate substantially above 
the atmospheric corrosion rate. The highest rate oc- 
curs where the shell exposed about percent 
the time. This percent the shell height for 
the base stock tanks and percent the shell 
height for the shipping tanks. From examination 
the scale, corrosion curves and other factors, 
that corrosion takes place almost constantly 
under the liquid level. The rate will depend the 
quantity water and oxygen absorbed into the 
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stock. Corrosion the roof and exposed portions 
the shell which proceed the atmospheric rate 
will occur only while the shell wetted with con- 
densed moisture. 

Figure illustrates typical corroded riveted joint 
from gasoline tank. The greatest loss thickness 
occurs adjacent the rivets but under the rivet 
heads the plate remains the original thickness. Addi- 
tional thickness next the rivet holes adds the 
net section and materially increases the joint strength 
tension. some recent tests joint which origi- 
nally had efficiency percent failed with 
indicated efficiency percent after the plate had 
lost 0.15-inch thickness. Because there way 
predicting the actual efficiency corroded joint, 
the original joint efficiency always should used 
calculate the strength the joint service. 
Notice that the joint has been poorly caulked and 
groove has been formed the plate. The groove 
away from the weakest part the joint but still 
can factor because the notch effect. When- 
ever this condition found the strength the joint 
should calculated for the net section the plate 
the bottom the groove using joint efficiency 
100 percent addition the regular joint calcu- 
lation. The lesser the two should then used 
calculate the safe filling height the tank. 
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DISCUSSION 


Remarks Arthur Houser, Wood River, IIl.: 
appears that more interest should shown the 
joint efficiency riveted storage vessels. The author 
mentioned that joint efficiency riveted joints ac- 
tually increases the vessel corrodes. This indicates 
that studies and tests determine the correct as- 
signed value might prove economical. The actual 
joint efficiency lap joint where shear the 
rivets was originally the determining factor actually 
causes increase the joint efficiency the thick- 


4 | | 


164 CORROSION—NATIONAL ASSOCIATION CORROSION ENGINEERS 


ness the shell decreases. Especially where over- 
size rivet heads are used combat corrosion, the 
portion the plate under the rivet heads usually 
not attacked corrosion, bearing and shear 
stresses the joints would not increased fast 
corrosion the stresses the plate away from 
the joints. Tests failure sections corroded 
riveted joints least would interesting and might 
provide more definite basis for calculating as- 
signing joint efficiencies corroded riveted joints. 


Tests indicate that real increase joint effi- 
ciency not found until there has been plate sur- 
face loss 0.10-inch more. Because the joints 
cannot gaged accurately, would not recommend 
using increased joint efficiency factor except 
the case where shear governs. this case, the joint 
strength can calculated using the gaged plate 
thickness and the original joint efficiency tension 
since the shear strength remains the same. Some 
joints may lap welded and the rivets seal welded 
gain maximum joint efficiency percent. 
Each joint, however, must evaluated the con- 
ditions found that particular spot. Not all joints 
the same tank will corrode alike and there may 
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other factors such undercutting from caulking 
which would affect the strength. 


Remarks Prange, Phillips Petroleum 
Bartlesville, Okla.: 

one reads Mr. Tandy’s paper, would 

able compare with the inspection methods 

ommended the API-ASME code. Mr. Tandy’s 


marks illustrate the code provisions very nicely, 


Mr. Prange’s point about the API-ASME Code 
inspection methods well put. The code course, 
limited pressure vessels alone. However, the 
API Recommended Practices for Refinery 
tions excellent guide for all refinery equipment, 
would like point out that simply inspecting the 
equipment and reporting the findings not enough. 
real service its company, the inspection 
group must have ample records all equipment 
inspection results can analyzed and reported in- 
telligently. Careful analysis past records and pres- 
ent conditions will enable the inspector predict 
future difficulties and recommend mitigative meas- 
ures, thereby preventing costly equipment replace- 
ment. 
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Cathodic Protection 
Florida Power and Light 
Generating Plants* 


JOSEPH PRIME, JR. 


HIS PAPER deals with stations that use salt 

water cooling medium and structures that 
are directly contact with this medium. These 
structures consist the intake structures (trash 
racks, traveling screens, and fine screens) and sur- 
face condensers. The screen structures are feet 
wide feet long. These screens are almost en- 
tirely submerged except for short periods for clean- 
ing purposes. The traveling screens are rotated every 
four hours for cleaning purposes and are stopped 
that sections are left the water rota- 
tion. Because these structures are contact with 
low resistance water, corrosion very rapid and 
cost maintenance and replacement very high. 

1948, several tests were started Florida 
Power and Light Company’s Miami Plant the 
north bank the Miami River about half mile 
west where the river enters Biscayne Bay. The 
water this location varies with the seasons the 
year, from fresh through brackish sea water. 
also contains large amounts organic material from 
the Everglades and extremely corrosive. Protec- 
tion tests were started using four anode clusters 
scrap boiler tubes, hung vertically the plan cen- 
ter the intake wells, close the structures 
protected. These anode clusters were connected 
forced drainage system through amp/18 volt* 
rectifier the structures. One rectifier was used for 
two trash racks, two traveling screens and two fine 
screens. This circuit lowered (made negative) the 
potentials these intake structures close earth 
(CuSO, half-cell) average —.96 volts. 

Further tests were made during this period for in- 
formation pertaining the effect the protection 
system reinforcing steel. After these tests were 
completed, was decided that for most effective 
operation the protection system would de- 
sirable isolate all the intake structures from other 
(reinforcing steel, Also, higher cur- 
rent densities could applied without danger 
hydrogen evolution around reinforcing 
cracked cement. Along with these tests, was 
noted that the tidal areas the structures were re- 
approximately percent protection. This 
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handles all corrosion mitigation work the 
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Abstract 


Cathodic protection intake structures and seawater 
cooled condensers plants Florida Power and Light 
Company has proved practical and economical during 
the past years. Systems involving both rectifier current 
and galvanic current from sacrificial anodes are being 
employed. Experience the plants indicates that 
combination copper screen and black iron for moving 
racks gives better service under cathodic protection. 
Inspection protected structures shows substantial and 
satisfactory protection being obtained the tidal zone. 
Insulation intake structures from reinforcing steel 
concrete recommended permit application 
greater densities without chance cracking concrete 
through accelerated rusting reinforcement. Experi- 
ments with condensers prove insulation condenser 
tubes from water boxes desirable. Tests with three 
condensers showed the value insulation and cathodic 
protection. Author recommends attention cathodic 
protection needs designing structures. 


was determined through visual observation over 
period several years. 

Originally, these intake structures were galva- 
nized, but the time protection was applied the 
galvanizing had disappeared and the exposed iron 
was badly deteriorated. This condition was noted 
both the frames and screens. 

few months after protection was applied these 
intake structures, all signs active corrosion had 
disappeared and thin calcareous film formed 
over them. This film was controlled the screens 
regulating the current flow them. trouble 
was experienced with heavy “build up” the ex- 
tent impeded water flow through the screens. 

Although the system was doing very excellent 
job was noted that the iron anodes were the “weak 
links” the system, result the high sacrificial 
rate iron which made the maintenance cost the 
system high. 
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Anode Troy — 


ANODE TRAY 
Figure 1—Anode tray. 


After much time was spent design and testing 
for good workable anode tray, tray hold 82- 
inch graphite anodes (as shown Figure 
was approved for all plants. The number anodes 
each tray determined the depth the wells 
and the underwater area the structures. Figure 
1A, location anode trays respect structures 
shown. The holders for the anodes are made from 
8-inch class 150 Transite pipe, split longitudinally 
with galvanized pipe used for frames. 
protect the galvanized pipe, controlled drainage cur- 
rent applied them. Along with the anode trays, 
test panel was designed that all circuits could 
controlled from this panel (Figure shows 
typical panel). 

1949 another ampere rectifier was connected 
parallel with the first give greater applied 
current the system. This was needed because 
the changing resistance the water and exposed 
areas the intake structures due tidal change. 
The water resistance changes seasons the year. 
Sometimes the rainy season (Summer), the rains 
are greater the Everglades section than other 
times. This changes the resistance the Miami 
River very appreciably. 

1950 two new traveling screens and two rebuilt 
trash gates were placed operation two intake 
wells parallel with the first two discussed above. The 
traveling screens were completely galvanized accord- 
ing company specifications. After installation, 
these screens were placed under cathodic protection. 
These structures were kept average potential 
this time, was thought that galvanizing was the 
best coating for the structures. About year later, 
this theory was proved wrong. The traveling screens 
were excellent condition whole, but the screen 
cloth was serious state deterioration. Testing 
these screens indicated that the corrosion was the 
result several reactions. Very high alkaline condi- 
tions the surface the structures (pH12 14) 
caused the cathodic protection, resulted uni- 


ASSOCIATION CORROSION ENGINEERS 


Fine Screen 


SECTION W/EW OF WELL 


Figure 1A—Installation anodes intake. 
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form corrosion the zinc. Also, due resistance 
developed between the wires and between wires and 
frames there was insufficient protection the screen 
cloth itself. 

Protection was applied No. surface condenser 
Miami 1949. this time corrosion had caused 
great areas the water boxes this condenser 
hecome graphitized and tubes were being replaced 
high rate. The initial installation consisted 
four magnesium anodes 60-inch) placed 
either water box and insulated from the boxes 
place attachment. Leads were brought from the 
anodes through the top the condenser ter- 
minal block the outside (Figure shows typical 
installation). The open circuit voltage averaged 
and short circuit current averaged 10.3 be- 
tween anodes and water boxes. Water velocity 
through these condensers approximately 6.4 ft/sec. 
The tube alloy aluminum brass and the tube 
sheets Muntz metal. 

Such results were obtained No. con- 
denser records indicate that percent in- 
crease the life the tubes was being experienced 
after application protection) that the protection 
was applied 1951 three other condensers this 
plant. same plan was used with the only factor 
being the number anodes condensers. This was 
due the difference areas the condensers and 
with criterion approximately milliamperes 
per square foot exposed metal. 

Tests No. condenser have been underway long 
enough indicate what protection has accomplished. 
noticeable change reduction tube failures 
were noted the end the first year protection. 
All exposed graphite areas were dissipated, leaving 
clean protected metal. the second and third years, 
reduction tube failures averaged percent. 


Riviera Plant Protected 

Riviera plant’s intake structures were placed under 
protection 1948. This plant located the west 
shore Lake Worth, about three miles north 
West Palm Beach. The water considered clear sea 
water with substantial marine life. The intake struc- 
tures were installed and placed operation 1946. 
The intake structures were galvanized with the trav- 
screen having copper screen cloth. Between 
1946 and 1948, when protection was applied, most 
the galvanizing had been sacrificed and corrosion 
was very evident the structures. After few 
months applied protection, all rust had been re- 
moved from the structures and thin, even calcare- 
ous film had been deposited. 

After approximately five years protection, all 
are excellent condition and all corro- 
sion had been stopped. The output the forced 
drainage system has been average amp/ 
volis, giving average close CuSO, potentials 
—1.08 volts. 

additional unit being built Riviera and 
planned place the new and old surface con- 
densers under protection the same time. The new 
condenser will have insulated water boxes (i.e., elec- 
insulated from shell and tube sheets) while 
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the old condenser will placed under protection 
with shorted water boxes. other plants, mag- 
nesium anodes will used the water boxes for 
galvanic anodes. 


Miami Beach System Installed 

this same time (1949), cathodic protection was 
applied the intake structures Miami Beach 
Plant. This plant located the south shore 
Terminal Island MacArthur Causeway. Water 
for cooling taken from the ships’ channel front 
the plant. Structures were galvanized and copper 
screen was used the traveling screen. time 
applying protection, all galvanizing had disappeared 
and heavy rust scale had formed. About six months 
after applying cathodic protection, most the heavy 
rust had been replaced calcareous film. The 
copper screen cloth had changed from brown cop- 
per oxide bright copper color, with some evi- 
dence calcareous build up. this time, five 
years after applied protection, all structures are 
excellent condition. These structures have been pro- 
tected with average amp/3 volts applied 
the rectifier giving average half-cell poten- 
tials the structures —1.12. 


Sarasota Steam Plant Work 

Probably the most corrosive steam plant site 
the system the one Sarasota. The intake wells 
for this plant are located the north bank 
inlet, about 500 feet from Sarasota Bay. The water 
clear, highly corrosive and supports substantial 
amounts barnacles and other marine life. The in- 
take structures this plant consist two traveling 
screens, two trash racks and two fine screens. The 
first screen (east) black iron with copper screen 
cloth. The second screen (west) galvanized 
structure with galvanized screen cloth. The second 
screen was installed the time addition 
the plant 1951. The first screen was installed 
1946, the time plant construction and was placed 
under protection 1948. About month after pro- 
tection was applied the first traveling screen and 
other structures, most the rust scale and barnacles 
had disappeared, leaving calcium-magnesium film, 
about 1/16-inch thick, brittle and easily chipped off 
large flakes. present, further corrosion 
evident these structures and barnacle growth has 
been retarded but not eliminated. 

The second screen and structures, which have been 
under protection since the time installation, are 
excellent condition with the exception the 
screen cloth the traveling screen. The reaction 
experienced the Miami Plant galvanized screen 
cloth was repeated this traveling screen. 

These structures the two intake wells are 
quiring average amp/3.25 volts each well 
give average potential readings CuSO, half- 
cell —1.18 volts. Structures first well are not 
isolated from plant ground while second well struc- 
tures are isolated. 

Because very corrosive soil conditions, was 
found necessary place all the underground struc- 
tures Sarasota Plant under cathodic protection. 
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TABLE 
Condenser Reading 
Intake-Outlet end 
oc = — .235 volts and 


Ic = — 18l amp 


Reversing end 
© = — .098 volts and 
In = — .60 amp 
Intake-Outlet end 
oc = — _ .19 volts and 
Is = — 1.7 amp 
Reversing end 
oc = — .127 volts and 
In = — 1.63 amp 
Intake-Outlet end 
Voe = —_ .48 volts and 
Ise = —12.0 amp 
Reversing end 
Voe = — _.15 volts and 
In = — 9.5 amp 


This was accomplished using rectifier and 
ground bed consisting ten graphite anodes. This 
system was put operation 1949 with average 
output the rectifier amp/8.8 volts, sufficient 
“swing” the structures negative average 
volts cell. After two years, structures 
uncovered for construction purposes did not show 
further signs corrosion. 

The two surface condensers this plant are under 
cathodic protection from magnesium anodes. The 
original condenser was not placed under protection 
until the first part 1952. time installation 
protection, large areas water boxes were graph- 
itized and some attack was under way the tube 
ends. last inspection this condenser, about 
year after the system was installed, the graphite was 
being lifted from the water boxes and action the 
tube ends had ceased. This condenser has the water 
boxes shorted the shell. 

The second condenser, installed the latter part 
1950, has insulated water boxes and 
under protection since time installation. visual 
corrosion has taken place either the water boxes 

Much Work Done Cutler 

The plant that has probably received most the 
testing and experimental work located Cutler, 
miles south Miami slip extending inland 
from Biscayne Bay. The water clear, with slight 
marine growth. 

The original installation this plant contained 
three sets intake structures, with foundations for 
all structures specifically designed for cathodic pro- 
tection. Great care was taken insure that all struc- 
tures were isolated from the reinforcing steel. All 
structures were galvanized and galvanized screen 
cloth was used traveling screens. For the three 
sets intake structures average amp/6 
volts drain current was needed hold the structures 
average —1.24 volts close CuSO, half-cell. 
The potential —1.24 was kept these structures 
for protection the galvanizing but year after 
protection had been applied the intake structures, 
the traveling screens’ galvanized wire began show 
serious deterioration had those the Miami and 
Sarasota plants. The same reasons for this effect 
were ascribed the reaction the Miami Plant’s 
wire baskets. One traveling screen’s wire cloth has 
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been changed copper and the others will 
changed soon conditions warrant. Testing 
steel wire cloth this plant the near future 
planned. 

Current Flow Theories Tested 

this time, theories galvanic action 
tween water boxes and tubes were that definite 
rent flows condenser which reversed the con- 
denser’s water boxes graphitized. When 
new, current flows from the water boxes the 
tubes and tube sheets. areas graphitization 
form the inside the water boxes due current 
flow, the current will reverse and flow from the tube 
and tube sheets water boxes. Cutler Plant was 
picked the proving ground for the above theories 
because original installation required three surface 
condensers. time installation all three condens- 
ers were constructed that water boxes were in- 
sulated (electrically) from the shell (tubes and tube 
sheets). was decided operate No. condenser 
short circuited see and when the current would 
reverse. No. condenser was operated open 
cuit and No. condenser was operated open circuit 
with cathodic protection applied. 

Before the tests were started May 19, 1949 cur- 
rent and voltage measurements were taken shown 
Table (All measurements are with 
recording voltmeter) 

October 17, 1950 was found that the zero 
point potential and current polarity had been 
reached No. condenser. The inside water 
boxes had thin, even graphite scale with interme- 
width. No. condenser still had negative potential 
and current flow. The inside the water boxes 
showed some signs local cell compari- 
son with No. condenser, No. condenser was 
excellent condition. No. condenser had signs 
corrosion either the water boxes tubes. 

July 10, 1951 the shorts were removed from 
No. condenser because was felt that carry 
the test further, would cause permanent injury 
the tubes. All the condensers are now under pro- 
tection. Also, testing still process condensers 
determine some current shouldn’t shunted 
the tubes and tube sheets. this date, not 
enough data has been obtained answer this ques- 
tion. 

Results Surveyed 


conclusion, might well bring out several points 
percent reduction corrosion obtained the structures 
over the tidal area, which means, that good paint applica- 
tion will have take over above the water line where cathodic 
protection leaves off. Condensers can very effectively and 
economically protected with galvanic anodes. The com- 
bination for intake structure, cathodic protection applied, 
would copper screen cloth with black iron frames covered 
with normal shop coating. Cathodic protection 
blistering paint coatings, but enough film left intact 
effect reduction surface area and, thereby, current 
reduction, Greater economy and more effective can 
had with cathodic protection for new installations certain 
protection concepts can incorporated the 
each case, where cathodic protection has been 
the plants, corrosion has been stopped mitigated 
where substantial maintenance reduction has been effected. 
all cases, the plant superintendent and operators are very 
well satisfied with the protection provided and have found the 
method economically 
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Introduction 

PART its comprehensive field investigations 
materials for underground construction, in- 
cluding ferrous and nonferrous the Na- 
tional Bureau Standards exposed two varieties 
asbestos-cement pipe the soils test sites ex- 
hibiting wide range soil conditions. The ex- 
posures were started 1937 and 1939. 

The asbestos-cement pipe used was mixture 
approximately percent weight portland 
cement and percent asbestos fibers. was formed 
continuous process revolving steel mandrel, 
with the material being built and compacted under 
heavy pressure; the pipe was then subjected 
curing operation. Nearly all the asbestos-cement 
pipe made this country produced this method. 

previous report* data were presented which 
indicated that certain mechanical properties 
asbestos-cement pipe are affected exposure the 
soils. During the early periods exposure, the 
samples asbestos-cement pipe gained appreciably 
strength, thus indicating that the curing process 
may continue for number years. The strength 
samples exposed certain soils tended de- 
crease somewhat after their maximum strength had 
developed, but definite trends were indicated 
the incomplete data. With the termination the 
field tests 1952, specimens exposed for longer 
periods were made available, thereby providing ad- 
ditional data for evaluation the behavior 
asbestos-cement pipe after completion the curing 
process. 


& Submi ted for publication March 29, 1954. 
Corrosion Section, Metallurgy Division, National Bureau of Stand- 
ards, Washington, D. C. 


Abstract 


The final results study two varieties 
asbestos-cement pipe after exposure wide 
variety soil conditions for maximum years 
are reported. The data presented previous paper 
indicated that certain mechanical and physical proper- 
ties the material are affected exposure the 
soils. The samples asbestos-cement pipe gained 
appreciably strength during the early periods 
exposure, thus indicating that the curing process 
continues for several years during exposure under- 
ground, The present paper summarizes the previously 
published data and reports the effect the same 
soils the pipe samples after completion the 
curing period. The effects exposure the soils 
the properties asbestos-cement pipe are indicated 
measurements hydrostatic bursting pressure, 
crushing strength, water absorption, apparent speci- 
fic gravity and condition the surface the speci- 
mens removed. 


Properties the Soils the Test Sites 

The location the test sites, the identification 
the soil types and the chemical and physical proper- 
ties the soils are given Table The properties 
the soils show that the test sites are representative 
wide range soil conditions. For example, the 
electrical resistivities the soils range from 
ohm/cm, indicating high concentration soluble 
salts, 17,800 ohm/cm, indicating the practical 
absence such salts. Other marked differences are 
indicated the hydrogen-ion concentration the 
soils which ranges from 2.6 9.4 and the 
composition the water-soluble material the soils, 
for example, the preponderance chloride soil 
and sulfate soil 60. 

several the test sites the soils are highly 
oxidized considerable depths, whereas others 
the permanent water table close the surface. 
The retentiveness the soils for water indicated 
the values for moisture equivalent which the 
quantity water retained previously saturated 
soil against centrifugal force 1000 times gravity. 
The apparent specific gravity, which the weight 
unit volume undisturbed soil, index the 
relative compactness porosity inorganic soils 
because the true specific gravity the mineral par- 
ticles soils varies only within narrow limits. 

The soils were classified according the type 
environment, indicated Table The soils, ex- 
cepting cinders, are placed two main divisions de- 
pending whether they are inorganic organic. 
The inorganic soils are then divided into two groups 
according their oxidizing reducing nature. All 
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the organic soils were reducing and acid re- 
action. 


Description the Materials 

The two varieties asbestos- cement pipe included 
the field tests were designed withstand pres- 
sure 150 (class 150 pipe). The 6-inch speci- 
mens, buried 1937, were fabricated from thin 
slurry portland cement and properly prepared 
asbestos fibers, which was picked continuous 
sheet from the container vat the wire screen sur- 
face partly immersed, rotating cylinder mold. 
This sheet, ranging thickness from 0.010 0.020 
inch, had width equal the full length the pipe 
sections being manufactured. The sheet was trans- 
ferred from the mold endless felt belt, carried 
forward over vacuum chamber remove excess 
water and again transferred mandrel which 
the pipe was formed continuously, until the required 
wall thickness was attained, under heavy compres- 
sive force exerted system pressure rollers. 
The pressure applied during the process was not suf- 
ficient cause any change the chemical proper- 
ties structure the portland cement. 

The 4-inch specimens, buried 1939, were fab- 
ricated essentially the same process, the only 
significant difference being the way the slurry was 
transferred from the felt the mandrel. There were 
six felts, each about inches wide, held contact 
with the mandrel compressing rollers. The man- 
drel was spiraled helically forward through the ma- 
chine the rate about inch per revolution and 
the pipe was built during this process. 

When the required thickness was reached either 
process, the seal between the mandrel and the pipe 
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was released the introduction air between the 
mandrel surface and the pipe. This operation, 
sarily carried out without the high pressures 
while the pipe was being formed, added small thick. 
ness relatively uncompacted stock the outside 
surface. This stock was excess the designed 
thickness and known the calendar layer. was 
noted prior exposing the specimens the test 
sites that the calendar layer was slightly softer than 
the main body the pipe. 


After removal from the mandrel, the 6-inch pipe 
was cured high-pressure steam process which 
heat and pressure were applied the pipe 
moisture-saturated atmosphere. Silica flour was added 
the slurry during the manufacture these pipes 
facilitate the chemical reactions resulting from steam 
curing. The 4-inch pipes were cured submersion 
water weeks, after which they were trim- 
med and machined. 


Test Procedures 


4.1 General Plan and Methods 


1937, samples 6-inch diameter pipe were 
installed each test sites provide for 
two samples after each five periods exposure. 
The specimens were inches length and had 
average wall thickness 0.72 0.05 inch. The ends 
the pipe were not sealed and since was the intent 
limit exposure the soil the exterior surface, 
the interior surface and the ends were coated witha 


resinous varnish. Samples were removed from each 
site 1939, 1941, 1946, 1948 and 1950. 

the occasion the removals 1939, samples 
pipe inches diameter were buried the same 


Test sites 


Mois- |Appar- 
ture ent 

equiv- 
alent 


Environment and Location 


soil type 


INORGANIC OXIDIZING SOI 


Total Composition of water extract (milligram 


equivalent per 100 ¢ of soil) 


Resis- 


tivity 


60° 
(15.6° 


Atlanta, 

Loch Raven, 
Meridian, Miss..... 
Wilmington, Calif. . 
Phoenix, Ariz 


Cecil clay loam...... 

Hagerstown loam.... 

Susquehanna clay... . 

Chino silt loam... ... 

Mohave fine grav- 
elly loam. 


Spindletop, Tex..... 
New Orleans, La.... 
Cholame, Calif..... 
Bi Vista, Tex....... 
Buttonwillow, Calif. 


Acadia clay 

Sharkey clay 

Docas clay 

Lake Charles clay... 
Merced silt loam. ... 


Kalamazoo, Mich.. 
New Orleans, La... . 
Plymouth, Ohio... . 
Charleston, S. C.... 


Rifle peat 
Tidal marsh......... 


67 Milwaukee,Wis.... . 


1 G, good; F, fair; P, poor; VP, very poor. 
2 A, alkaline reaction. 


2%, ae 65 G 26.4 1.41 148 8.0 A 7.56 12.40 2.20 0.00 1.30 6.05 16.90 3 
INORGANIC REDUCING SOILS 
64 F 41.1 1.88 62 7.5 A 28.10 2.29 .00 89 | 28.80 26 
i 5 56 VP 28.7 2.03 406 73 §.1 3.12 0.69 -00 .80 1.59 3.04 
Neg Pea 70 F 24.7 1.69 278 9.4 A 8.38 38 -02 1.87 | 1.12 9.04 4 
ORGANIC REDUCING SOILS 
CINDERS 


steam 
trim- 


were 
had 
ends 
urface, 
with 
each 


same 


May, 1954 


sites. These specimens were inches length and 
had average wall thickness 0.64 0.09 inch. 
The specimens were tapered inches from each 
end and closures were placed the junction the 
tapered and untapered portions confine the action 
the soil the external surface. Two samples 
this material were removed from each site after ex- 
necessary discontinue the tests one site (soil 51) 
1946, six samples the 6-inch pipe and samples 
the 4-inch pipe were removed from this location 


that time. 
The specimens periodically removed were re- 
turned the laboratory for examination their 


surfaces and for the determination their respective 
bursting strengths, crushing strengths, 
water absorption and apparent specific gravity. Five 
samples from each the 4-inch and 
inch “as manufactured” pipe, which were stored 
the Bureau, were subjected the same tests. 
addition, section from each length pipe from 
which ihe 4-inch diameter specimens were cut was 
subjected these tests the manufacturer and the 
Pittsburgh Testing Laboratory accordance with 
the procedures employed the Bureau, The 
determinations made the unexposed samples were 
used reference data determining the effect 
the various soils and periods exposure the pipe 
materials. 

order stimulate service conditions with re- 
spect moisture, the 6-inch specimens were im- 
mersed water for hours before making the 
and crushing tests. However, the 4-inch 
specimens were tested the air-dry condition be- 
cause the reference samples had been tested this 
condition. this connection, may noted that 
saturation with water reduces the strength 


4.2 Surface Condition 


The depth softening the surface was estimated 
semiquantitative manner scratching scraping 
the external surface, allowing for the original con- 
dition the outermost calendar layers. Based 
these observations, the condition the surface was 


classified according the following 


surface unchanged 

softening maximum depth 0.15 inch. 


During the latter part the investigation, quanti- 
tative measurements the depth affected surface 
layers the exposed specimens were made 
method developed the Johns-Manville Research 
Staves were cut from the specimens, inches 
along the length the pipe and inches width. 
Stave exposed specimen was mounted 
Precision lathe, and the surface layers, which had 
been softened contact with the soil, were re- 
moved grinding under carefully controlled con- 
ditions. The grinding operation was continued until 
the measured hardness was equal that un- 
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exposed reference asbestos-cement pipe. The thick- 
ness the softened layer was then taken the 
difference thickness between the original and 
residual wall, measured with micrometer, 
recording the movement the graduated compound 
cross feed the lathe. measuring the hardness 
the specimen, cut was made with tool designed 
that the width the cut varied with the applied load 
and hardness according the formula. 


Hard Applied load (g) 1000 


Preliminary evaluation softening the 6-inch 
specimens developed during nine years exposure 
was made single stave cut from each specimen. 
However, the determinations softening the 
inch and 6-inch specimens exposed for and 
years were made four staves cut random from 
each sample. 


4.3 Hydrostatic Bursting Pressure 


The 4-inch specimens were prepared for the hydro- 
static bursting tests removing the closures and the 
tapered ends, the length the specimens being 
thereby reduced inches. The 6-inch specimens 
required alteration their shape size. The 
tests were made only one specimen for each ex- 
posure period from each the test sites. 

The apparatus for determining the bursting strength 
was provided with internally fitting rubber gasketed 
heads close the ends the pipe and designed 
that the pipe was not subjected end compression 
during the test. vent arrangement for expelling 
air entrapped the pipe during test was provided 
one the heads. The opposite head was equipped 
with water and pressure inlet, the pressure being 
provided from high-pressure hand pump. Backing 
the pressure into the inlet line was prevented 
use suitable check valves. 

After filling the pipe with water, the entrapped air 
was allowed escape and the pressure was increased 
the rate approximately until the 
pipe failed. The pressure gauge employed was cali- 
brated before and after the tests for each exposure 
period and the bursting pressures, shown Tables 
through are the values obtained after applying the 
correction factor. The corresponding maximum ten- 
sile stress values were calculated from the respective 
bursting pressures use the formula shown 
below. 

The minimum, average, wall thickness along the 
fracture well the location and character 
failure each specimen were noted. Many specimens 
failed initially splitting out section the pipe 
one end, following which crack propagated from 
point this fracture along the entire length the 
specimen. The others failed cracking one 
two places simultaneously along the entire length 
the specimen. 

Direct comparison between the bursting pressures 
the exposed and unexposed specimens not valid 
unless the variations wall thickness and diameter 
are taken into account. This was accomplished 
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TABLE Mechanical and Physical Properties Asbestos-Cement Exposure 


BURSTING STRENGTH? CRUSHING 
Identi- Identi- MODULUS of Water Apparent 
Tensile strength) fication RUPTURE absorption5 ‘Specific gravitys 
Differ- Differ- Differ- 
which ence ence ence 
speci- from | speci- from from 
men Bursting unex- unex- 
was pressure was cutling load posed posed 
Ib/in.2 Ib/in? Ib/in2 /in2 Ib/ ib/in? | Percent! Percent 
linear ft 


1,300 


Cecil clay loam.... 


Hagerstown loam.. 


ole) 


WORNR SCOOHR 


Lake Charles 


00 © 00 


Sonn 
Coun 


o 


Carlisle muck..... 


be 


oo 


Rifle peat 


gost 


ton 


10,590 


7,990 
12,710 
10,330 
13,020 
14,440 


10,440 
12,730 
12,750 
15,520 
12,500 


14,410 
12,860 
12,160 
14,360 
13,000 11, 850 


12,330 | 10,440 
13,760 | 11,730 
13,460 | 12,450 
14,030 | 10,800 
13,820 | 12,210 


12,900 9,780 
10,090 9,540 
16,630 12,890 
14,520 12,710 
14,780 11,670 


11,190 9,910 
14,180 10,510 
12,460 9,590 


11,860 9,640 —70 
13,460 10,490 170 


11,316 440 

8,260 le 330 
14,630 of 3,500 
14,200 2 3,890 
14,290 11.560 4,100 


Sharkey clay......| 


00 


Susquehanna 


NRONIO 


OOO 


WRRAN dio 


Chino silt loam... . 


Mohave fine 
gravelly loam... 


BAK OO Coo 


Cinders 


Merced silt 
loam 


POONER CORAM 


o> 


1 See Table 4 for properties of the unexposed specimens. 

2 Hydrostatic bursting and crushing tests were performed on air-dry specimens. Average dimensions: internal diameter, 3.99 + 0.05-inch; wall thickne 
0.10-inch; length of samples for crushing tests, 5.13+ 0.32 or —0.81-inch; length of samples for bursting tests, 11 inches. 

3 Data are for one specimen. 

4 Data are two measurements made on samples from one specimen. 

5 Average of 12 measurements made on 4 samples from the bursting test specimen and 8 samples from the crushing test specimen. Water absorption and 
specific gravity measurements were not made on the specimens subjected to crushing tests for the 2-y ear exposures. 

6 Average of the maximum condition of the two specimens. Average thickness of the calendar layer is 0.02-inch. The values for the condition for the latter | 
the maximum depth of softening i in inches. Condition of surface: A—hardening of the calendar layer; B—surface unchanged; C—softening to a maximum dey 
inch; D—softening to a maximum depth of 0.15-inch, 


0.63 


upparent 


riods are 
i of 0. 2 


51 Acadia clay....... 7.0 1.94 0.07 | 4 

10,030 8,350 210 —1.2 1.76 —.05 

11,440 9,720 960 —5.4 1.94 | ‘ 

12,830 | 11,170 | 2,470 —3.3 1.88 05 | 18 

| 04 043 q 

peg: = | q 

: 960 4,260 970 2,660 1.90 019 

| | .94 12 022 

2 70 | .06 B 7 
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TABLE Mechanical and Physical Properties 


6-Inch Asbestos-Cement Pipe 


BURSTING STRENGTH CRUSHING STRENGTH 
SOIL Burst- Difference Difference Difference Difference of 
ing from Crushing from from from soften- 
No. | Type Exposure |Pressure unexposed load unexposed unexposed unexposed! ing ® 
Acadia 2.1 995 4,980 170 12,440 10.770 110 7.3 1.90 0.00 
79.0 1,025 5,130 320 10,170 9,800 10.9 1.86 —.04 0.024 
| 
53 | Cecil clay loam..........- 2.1 1,140 5,460 650 14,150 13,630 2,970 8.6 —1.2 1.88 —.02 B 
| 4.0 1,010 5,080 270 10,840 10,970 310 7.3 —2.5 1.88 —.02 B 
| 8.9 950 4,860 50 11,120 11,630 970 7.1 —2.7 2.00 10 O11 
11.2 1,000 4,860 50 13,480 13,340 2,680 8.2 —1.6 1.90 .00 .024 
12.7 1,025 5,100 290 12,650 11,420 760 10.4 0.6 1.82 —.08 .041 
Hagerstown loam......... 1.9 1,085 5,400 590 12,130 12,560 1,900 10.0 0.2 1.84 —.06 
3.9 1,100 5,450 640 12,870 13,030 2.370 10.0 0.2 1.81 —.09 B 
9.0 1,150 5,820 1,010 10,290 9.890 —770 8.8 —1.0 1.92 02 017 
11.0 910 4,420 —390 13,180 11,450 790 Ai 1.3 1.80 —.10 .060 
12.6 825 4,100 —710 10,380 9,550 | —1,110 10.4 0.6 1.83 —.07 .059 
56| Lake Charles clay........ 2.1 995 5,070 260 13,140 13,010 2,350 5.6 —4.2 1.97 .07 B 
| 4.0 1,050 5,160 350 12,590 12,810 2,150 7.9 —1.9 1.86 —.04 ¢ 
| 8.9 1,050 5,410 600 9,260 9,650 | —1,010 7.5 —2.3 1.96 -06 .020 
| RE 935 4,600 —210 10,500 10,990 330 10.6 0.8 1.90 .00 043 
| 12.7 900 4,510 —300 9,200 8,880 | —1,780 15.2 5.4 1.78 —.12 .069 
2.1 1,140 | 5,560 750 12,760 12,570 1,910 9.9 0.1 1.82 —.08 ¢ 
4.0 925 4,630 —180 12,260 | 11,230 570 6.8 —3.0 1.89 —.01 > 
8.9 Gales MOF e 7,850 9,240 | —1,420 7.6 —2.2 1.88 —.62 .021 
11.2 855 4,520 —290 9,220 9,390 | —1,27 13.8 4.0 1.81 —.09 .048 
12.7 925 4,510 —300 10,170 9,120 | —1,540 13.0 3.2 1.80 —.10 .053 
8 | Carlisle muck............ 2.1 1,255 6,070 1,260 12,050 12,200 | 1,540 8.7 —1.1 1.89 —.01 Cc 
| 4.0 1,215 6,340 1,530 11,730 11,540 880 9.0 —0.8 1.88 —.03 [> 
| 9.1 1,125 5,830 1,020 11,540 10,530 —130 13.8 4.0 1.85 —.03 .035 
| 11.1 1,100 5,300 490 11,300 10,900 | 240 15.5 5.7 1.78 —.12 .043 
12.7 875 4,410 —400 9,760 8,550 —2,110 14.4 4.6 1.78 —.12 .089 
} | 
| 1,010 5,080 270 12,120 11,970 1,310 9.9 0.1 1.80 —.10 D 
| | 4.0 1,165 5,770 960 12,120 11,330 | 670 8.8 —1.0 1.88 | —.02 D 
| | 9.1 1,125 5,760 950 9,920 10,070 —590 18.5 8.7 1.72 —.18 -110 
| 31.1 1,050 5,220 410 9,790 9,410 | —1,250 18.4 8.6 1.74 —.16 126 
| 12.7 900 4,360 —450 9,130 7,770 | —2,890 16.6 6.8 1.74 —.16 .156 
| 
OI Sharkey Gain. os.0'<06 0.85 2.1 1,205 6,040 1,230 14,930 13,960 | 3,300 6.4 —3.4 1.91 | O1 B 
4.0 1,065 5,330 520 9,690 10,710 50 5.1 —4.7 1,96 | 06 B 
8.9 975 4,870 60 9.990 | 9,600 | —1,060 12.2 2.4 | 1.82 —.08 .024 
| 11.2 1,000 4,760 —50 9,420 9,530 | —1,130 13.3 3.5 1.85 —.05 .056 
12.7 1,075 4,930 120 11,150 | 9,560 | —1,100 96 | —02 1.88 —.02 .040 
Susquehanna clay........ 1,095 5,410 600 15,650 14,460 3,800 5.9 1.95 
4.0 1,125 5,700 890 12,980 12,840 2,180 10.0 0.2 1.84 —.06 B 
8.9 900 4,570 —240 10,080 10,860 200 10.8 1.0 1.92 02 .025 
11.2 1,125 5,450 640 12,700 12,630 1,970 10.8 1.0 1.90 .00 -029 
12.7 850 4,290 —520 9,000 8,330 | —2,330 13.3 | 3.5 1.81 | —.09 .052 
63} Tidal marsh. ...0...6.4.. 2.1 1,175 5,620 810 17,370 14,680 4,020 1€.4 0.6 1.84 —.06 B 
| 4.0 1,150 5,570 760 14,980 14,820 4,160 7.7 —2.1 1.90 .00 B 
8.9 775 4,290 —520 11,430 10,960 300 8.2 —1.6 1.86 | —.04 .013 
11.2 1,000 4,940 130 12,720 11,960 1,300 13.3 3.4 1.86 —.04 -022 
12.6 1,025 5,030 220 10,200 9,980 —680 75 | —23 1.93 .03 .024 
Bocas clay... 2.1 1,100 5,810 1,000 14,410 13,900 3,240 6.3 —3.5 1.96 .06 B 
| 4.0 1,150 5,570 760 15,290 14,290 3,630 4.5 —5.3 } 196 | .06 A 
| 9.0 750 3,930 —880 11,750 11,930 1,270 4.9 —4.9 2.06 16 .010 
| 11.2 1,195 5,890 1,080 | 11,600 10,650 —10 5.8 —4.0 1.88 —.02 .028 
| 12.8 1,075 5,400 590 11,100 10,210 —450 74 | —24 ; 1.94 04 .032 
65 | Chino silt loam........... 2.1 935 4,800 —10 15,980 15,750 5,090 7.0 —2.8 1.84 —.06 B 
| 4.0 1,070 5,420 610 13,160 12,300 1,640 6.3 —3.5 1.89 —.O1 B 
| 9.0 975 4,990 180 11,680 11,290 630 5.3 —4.5 1.98 08 021 
| 11.2 1,125 5,400 590 13,650 12,640 1,980 6.4 | —3.4 1.92 | .02 .029 
12.7 1,125 5,510 700 10,990 9,610 | —1,650 10.8 | 1.0 1.86 —.04 .035 
66 Mohave fine gravelly loam 2.1 1,215 5,820 1,010 14,500 13,900 3,240 6.0 —3.8 1.94 04 | B 
| 4.0 1,240 6,210 1,400 13,680 | 14,170 3,510 6.2 —3.6 1.88 —.02 A 
| 9.0 1,075 5,470 660 11,110 | 10,710 50 10.3 0.5 | 1.88 —.02 | 013 
11.2 1,100 5,400 590 8.9 —0.9 | 1.94 .04 
| 12.7 1,275 5,950 1,140 10,960 | 9,750 —910 12.0 | 2.2 1.86 —.04 .026 
67 ee ite eee 2.1 1,030 5,100 290 15,650 14,680 | 4,020 7.2 —2.6 } 1.90 | .00 > 
4.0 1,105 5,410 600 11,140 11,320 660 8.9 —0.9 |} 1.85 —.05 D 
| 9.0 675 3,570 —1,240 11,270 11,430 770 12.0 2.2 1.85 —.05 .042 
| 11.2 910 4,680 —130 9,7 9,840 —830 15.4 5.6 1.80 —.10 101 
| 12.7 800 3,900 —910 8,870 8,130 | —2,530 17.3 7.6 1.73 —.17 .130 
70} Merced silt loam......... 2.1 1,155 5,720 910 13,180 13,380 2,720 9.0 —0.8 1.86 —.04 | A 
| 4.0 1,285 6,020 1,210 14,260 13,330 2,670 5.8 —4.0 1.92 .02 A 
3.3 1,025 5,220 410 12,790 12,730 2,070 6.4 —3.4 | 1.88 —.02 .033 
12.8 1,150 5,770 960 12,930 12,820 2,160 93 —0.5 1.90 |! .00 .057 


See Table 5 for properties of unexposed specimens. 


* Hydrostatic bursting and crushing strength tests were performed on water-saturated specimens. Average dimensions—internal diameter, 5.93 + 0.07-inch.; wall 


thickness, 0.72 + 


; Data re for one specimen except as noted. : 

; Data are for two measurements made on one specimen except as noted. f 
Average of 12 measurements made on 4 samples from the bursting test specimen and 8 samples from the crushing test specimen. , 

e of the maximum condition of the two specimens. Average thickness of the calendar layer is 0.02-inch. The values for the condition for the two latter periods 

A—hardening of the calendar layer; 


are the max 


depth tyyh num depth of softening in inches. 


‘Average of measurements on four specimens. 


m Condition of the surface: 
6-inch.; D—softening to a maximum depth of 0.15-inch. 


2 + 0.05-inch.; length of samples for crushing tests, 5.86 + 0.13-inch.; length of samples for bursting tests, 12 inches. 


B—surface unchanged; C—softening to a maximum 
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computing the tensile strength according the fol- 
lowing modification the Birnie formula’ adapted 
asbestos-cement pipe 


P(d 1.7t) 
where strength pounds per square inch 
pressure failure pounds per square inch 


=internal diameter inches 
=wall thickness inches 


4.4 Crushing Strength 


Determinations crushing strength were made 
lengths pipe prepared circumferentially cutting 
half one specimen for each exposure period from 
each site. The values shown Tables through 


TABLE 4—Mechanical and Physical Properties Unexposed 
Specimens Air-Dry Asbestos-Cement Pipe 
Inches Diameter’ 


Designation 
of 
pipe from 
which sec- 

tion was 


Crushing strength 
Bursting strength 


Modulus 
Bursting) Tensile | Crush- | of rup- 
| pressure strength! ing load 


Appar- 
Water ent 
absorp- specific 


ture tion gravity 


Ib/in.? 1b/in.? Ib/in.? Percent | 
t 


9,630 
10,570 
11,770 


Por 


11,240 


9,600 
9,910 
10,380 


1 Average dimensions— internal diameter, 3.99 +0.05 in.; wall thickness, 0.64 + 
0.09 in.; length of samples for crushing tests, 4.13 +0.75 or —0.18 in.; length of 
samples for bursting tests, 11 in. 

2 Measurements made by the National Bureau of Standards. Measurements 
on the other reference specimens were made by the Pittsburgh Testing Labora- 
tories and the research laboratories of the manufacturer. 


TABLE 5—Mechanical and Physical Properties Unexposed 
Specimens Water-Saturated Asbestos-Cement 


Appar- 
Modulus ent 
Tensile |Crushing specific 
pressure | strength! load rupture gravity 

| lb/linear 

995 
940 
970 


Specimen 


9,940 
10,270 
11,840 
10,530 


Average 


1 Average dimensions: internal diameter, 5.94+0.93 in.; wall thickness, 0.71 + 
0.05 in.; length of samples for crushing tests, 5.81 +0.23 in.; length of samples for 
bursting tests, 12 in. 
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are the averages those obtained two samples 
from each specimen. The tests were made according 
the procedure described Federal Specifications 
for asbestos-cement using the three-edge bear. 
ing method. The load was applied rate 
proximately 1,000 until failure occurred. The 
directions load application were degrees apart 
for the two sections cut from the same specimen, 

order take into account the normal 
sional variations comparing the crushing strengths 
the exposed and unexposed specimens, the modulus 
rupture the individual specimens was calculated 
from the values crushing strength according the 
formula given below. This formula, which used 
generally the asbestos-cement industry, obtained 
combining the standard ASTM formulas for crush- 
ing tests for application the three-edge bearing 
method. 


(d+t) 


where 


=modulus rupture pounds per square inch 
thickness inches 
inches 


4.5 Water Absorption and Apparent Specific Gravity 


After completion the bursting and crushing tests, 
samples, approximately inches length and 
inches width, were cut from sound sections the 
tested specimens for water absorption and apparent 
specific gravity determinations. Air-dried samples 
were immersed water for hours and weighed 
water and air, respectively. The specimens then 
were dried 105 degrees until constant weight 
was obtained. The percentage moisture absorbed 
and the apparent specific gravity were calculated 
follows: 


Water absorption (in percent) 
(wet weight air) (dry weight) 


dry weight 


Apparent specific gravity 
dry weight 
(wet weight air) (wet weight water) 


Mechanical and Physical Properties the Exposed 
and Unexposed Samples 


The properties the 4-inch and 6-inch specimens 
asbestos-cement pipe removed from the test sites 
after five periods exposure are given 
and respectively. 

Because the properties asbestos-cement are 
normally subject some variation, the values reported 
for individual specimens removed from test 
after different periods exposure not necessarily 
measure the effect exposure for these 
However, differences between the values for exposed 
and unexposed specimens cut from the same length 
posure for the selected period. The letter symbols 
given Table identify the pipe sections from which 
the samples 4-inch pipe were cut. The for 
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the unexposed specimens from 
which the differences tensile 
strength modulus rupture, water 
absorption and apparent specific 
gravity given Table were cal- 
culated are recorded Table 
The differences between the prop- 
erties the exposed and unex- 
posed 6-inch specimens could not 
calculated this procedure be- 
cause the sections pipe from 
which these samples were cut were 
not recorded. Hence, was neces- 
sary use average values 
for the properties the unexposed 
ing the differences given Table 

The values for water absorption 
and apparent specific gravity re- 
ported Tables and represent 
the averave the measurements 
made the samples which were 
subjected the bursting and 
crushing tests. The differences be- 
tween these average values and 
the the measurements 
made the samples the unex- 
posed pipe, from which the speci- 
mens were cut are also reported. 

The values for depth penetra- 

tion given Table for the first 
three periods and Table for the 
first two periods exposure are 
reported ranges because quan- 
titative measure penetration was 
not then available. The 
ported for the later periods are 
strictly quantitative. considering 
the value for depth penetration, 
should noted that the ex- 
ternal layers unexposed asbestos- 
cement pipe depth approxi- 
mately 0.02 inch are normally somewhat softer than 
the underlying material because the method 
manufacture. Consequently, values 0.02-inch 
reported the table are not taken the re- 
sult exposure the soils. 
The values for depth penetration should not 
interpreted mean that the effect exposure the 
soils was necessarily confined the softer layers 
because comparison the quantities water ab- 
sorbed specimens with the original surface intact 
and alter removal the softened layers revealed 
significant differences. These data were given the 

the photographs the cross sections the 
Figure the depth softening indicated 
the thickness the dark layers. The specimens 
had been exposed the soils indicated the figure 
lor approximately years. 

The data presented Tables and will dis- 
cussed detail later. For the present, sufficient 
note that the bursting and crushing strengths 
the Sampies, both before and after exposure, were 


EFFECT SOILS ASBESTOS-CEMENT PIPE 


SOIL 


Figure 1—Cross sections asbestos-cement pipe exposed different soils for years. 
The depth softening indicated the thickness the dark layers shown the brackets. 


without exception considerably greater than the re- 
quirements the Federal Specifications for this class 
material.* Federal Specifications for asbestos-cement 
pipe require that the pipe tested under hydrostatic 
pressure three and one-half times the maximum 
working pressure for the given class pipe. For 
example, samples pipe class 150 are required 
withstand hydraulic pressure 525 The 
specifications also require that pipe sections tested 
the three-edge bearing method shall not fail until 
the crushing load exceeds 5400 ft. for 4-inch 
and 6-inch pipe class 150. 

The changes strength the 4-inch and 6-inch 
specimens during exposure the different soils are 
shown graphically Figures and respectively, 
which the differences tensile strength and modu- 
lus rupture between the exposed and unexposed 
specimens are plotted against the duration expo- 
sure. The differences between the amount water 
absorbed the unexposed specimens those 
exposed for the different periods are shown Fig- 
ures and respectively. Comparison the curves 
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@——®@ Tensile strength; @----@ Modulus of rupture 


Figure 2—Differences tensile strength and modulus rupture between 

unexposed specimens 4-in. pipe and similar specimens exposed 

underground for different periods. The properties the soils are given 
Table 


Figures through show, general, that in- 
creases and decreases strength indicated the 
bursting and crushing strength measurements are 
associated with the decreases and increases, respec- 
tively, the amount water absorbed. 

general, the curves indicate increase 
strength during the early periods exposure fol- 
lowed decrease strength during the remaining 
periods. The increased strength observed during the 
early periods exposure associated with curing 
process that continued after exposure the soil. The 
maximum values shown the bursting and crushing 
strength-time curves, and the minimum values the 
water absorption-time curves indicate the completion 
the residual curing the asbestos-cement pipe. 
The sections the curves the right these points 
may considered represent the effect weather- 
ing resulting from the action the elements the 
soils altering the asbestos-cement. Therefore, 
comparison the heights these curves the 
right these points relative measure the 
extent weathering and their slopes the rate 
weathering selected soil. 

The curves for the 4-inch specimens asbestos- 
cement (Figure indicate high degree resist- 
ance deterioration all the soils except the 
organic soils 58, and 60; the organic soil high 
organic content (56), the cinders (67) and soil 
53. The asbestos-cement pipe did not show the same 
high resistance deterioration inorganic acid soil 
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Figure 3—Differences tensile strength and modulus rupture between 

unexposed specimens 6-in. pipe and similar specimens exposed under- 

ground for different periods. The properties the soils are given 
Table 


(53) did the other two inorganic acid soils (55 
and 62). Although the high strength maintained the 
4-inch specimens might taken indicate that 
asbestos-cement resistant tidal marsh (soil 63), 
this inference not supported the behavior 
the 6-inch specimens this soil (Figure 3). The 
greater losses strength for the 6-inch specimens 
also generally occurred the soils high organic 
matter. 

comparison the data for the 4-inch and 6-inch 
specimens show that weathering after the completion 
the curing process, has progressed faster rate 
the larger than the smaller size pipe. 

Cement products are altered the process 
hydrolysis and the rate alteration accelerated 
hydrogen ions, which are present soils 
bonic acids. Since the decomposition organic 
ter provides large amount carbonic acid the 
ground water, and increases its activity, relatively 
greater losses strength portland cement 
expected soils high content organic 
The curves which show the differences the 
amount water absorbed the unexposed 
mens and those exposed for different periods for the 
4-inch specimens (Figure are consistent with this 
view. For example, the alkaline soils 65, 
and 70, which the concentration 
dioxide negligible, the 4-inch specimens show 


definite tendency absorb increasing 


water with increase time exposure. 
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Figure 4—Differences amount water absorbed between unexposed 
specimens asbestos-cement pipe and similar specimens exposed 
underground for different periods. 


for the strength and modulus rupture (Fig- 
ure show that the rate weathering the water- 
cured asbestos-cement these soils very low. 
the other hand, the acid inorganic soils (53, 55, 
and 62), the organic soils (58, and 60) and 
the inorganic soils high organic matter (56), all 
which contain hydrogen ions ionizable hydrogen 
relatively high concentration, progressive absorp- 
tion water with time generally indicated the 
data (Figure 4). This consistent with the curves 
Figure which indicate that weathering asbestos- 
cement proceeds these soils appreciable rate. 
Marked absorption water and correspondingly 
high rate incipient deterioration indicated 
the data for the extremely acid soil (pH 2.6). The 
slight tendency for water absorbed the 
specimens the organic soil and cinders (67) 
are not consistent with this explanation. 

The water absorption curves for the 6-inch pipe 
(Figure show similar tendencies noted for the 
pipe, except that weathering the 6-inch 
specimens generally has progressed greater rate 
after completion the residual curing period during 
exposure the soils. The behavior the 6-inch 
specimens soils and are consistent with 
explanations. 

The overall effect exposure the soils the 
and 6-inch samples the asbestos-cement 
Pipe indicated Figures and preparing the 
curves shown the figures, the values for tensile 
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Figure 5—Differences amount water absorbed between unexposed 
specimens 6-in. asbestos-cement pipe and similar specimens exposed 
underground for different periods. 


strength, modulus rupture, percentage water 
absorbed and apparent specific gravity all the 
soils, excepting soil because insufficient data, 
were averaged for each period exposure and for 
each size asbestos-cement pipe. The standard 
deviations these mean values are also indicated 
the figures. The data for the 4-inch specimens (Fig- 
ure were adjusted the water-saturated condition 
reducing the values for tensile strength and modu- 
lus rupture percent; this the average dif- 
ference strength between the water-saturated and 
the air-dry 

The average tensile strength the 4-inch pipe 
(Figure increased about 700 during the 
exposure periods two and seven years but there- 
after the trend was for its tensile strength decrease 
slightly the time exposure increased. However, 
its tensile strength after exposure years ‘was 
still higher than that the unexposed pipe. 

The modulus rupture the 4-inch pipe also 
showed the general trend increase with exposure 
time seven years and then remain constant 
with further exposure. The attainment the maxi- 
mum values for rupture and tensile strengths the 
specimens exposed for seven years indicate that the 
residual curing the pipe was completed this 
time. That the curing the 4-inch pipe complete 
seven years also indicated the positions 
the maximum the specific gravity-time curve and 
the minimum the water absorption-time curve. 
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Figure tensile strength, modulus rupture, apparent specific 

gravity and water absorption 4-in. specimens soils for different 

periods exposure. Data for the tensile strength and modulus rupture 
adjusted the saturated condition, 


The average tensile strength the 6-inch pipe 
(Figure increased during the exposure periods 
two and four years and was then followed 
decrease strength during the remaining periods. 
Its tensile strength after exposure years was 
the same order magnitude that the un- 
exposed pipe. 

The time curves for the modulus rupture and 
water absorption the 6-inch pipe indicate in- 
crease strength and decrease water absorption 
the 2-year and 4-year periods exposure, 
respectively, and thereafter show decrease strength 
and increase water absorption for the remaining 
periods. The curve for the apparent specific gravity 
does not show any signficant change until the 9-year 
exposure period, which followed decrease 
density. 

The results measurements made the tensile 
and crushing strengths and water absorption indicate 
that the curing period was two four years the 
6-inch pipe. Thus, the curing process asbestos- 
cement pipe was completed shorter time the 
6-inch steam-cured than the 4-inch water-cured 


6,000 


Wo 
4000 MEAN 
STANDARD DEVIATION 


MODULUS RUPTURE 


APPARENT SPECIFIC GRAVITY 


WATER ABSORPTION 
PERCENT 


TIME, YEARS 


Figure tensile strength, modulus rupture, apparent specific 

gravity and water absorption specimens soils for different 

periods exposure. Measurements tensile strength and modulus 
rupture made specimens the saturated condition. 


pipe (approximately, and years, respectively). 

comparison the data given Figures 
show that both the tensile and rupture strengths 
the unexposed specimens were higher for the 6-inch 
steam-cured than for the 4-inch water-cured pipe. 
The 6-inch pipe also appears denser material, 
indicated the higher initial values apparent 
specific gravity and low values for water absorption, 
compared with the water-cured 4-inch specimens. 
However, should noted that the differences 
strength between the two materials can not ascribed 
solely the different processes curing because 
the differences dimensions, composition cement, 
and the method fabrication the two 
pipe. 

Hansen® reviews the literature the chemical 
reactions and changes which may occur during the 
curing portland cement products ordinary 
peratures and the elevated temperatures steam 
curing. According the report the 716 
the American Concrete higher 
properties, more stabilized form and resist 
ance sulfate are obtainable for cement products 
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with high pressure steam curing than the damp 
curing process. states that while high strength 
developed few hours steam curing part 
due the acceleration the normal process 
hardening, material contribution strength comes 
from the reaction resulting the formation hy- 
drated calcium silicate from the lime and silica pres- 
ent. The more stabilized form cement attributable 
pressure steam curing results, part, from the 
conversion (or partial conversion) the amorphous 
calcium silicates crystalline forms, which not 
swell shrink much the amorphous forms 
with increase decrease moisture content. also 
has been observed the Committee that the series 
compounds that are known hydrogarnets, which 
result from steam curing cement products, are 
very stable and highly resistant the action 
sulfate solutions. 


Summary 

This report deals with the effect exposure 
different soils the physical and mechanical proper- 
ties simples asbestos-cement pipe exposed for 
periods years. Samples both water-cured 
and steam-cured pipe were included the tests. 
Measurements the hydrostatic bursting pressure, 
crushing strength, water absorption and apparent 
specific the samples exposed for periods 
increasing length show that the curing process con- 
tinues for several years after exposure underground. 
Following this period cure, asbestos-cement 
subject weathering which manifested loss 
decrease apparent specific gravity, 
increased absorption water and superficial 
softening. 
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The rate and extent alteration the samples 


were affected the nature the soil conditions 
which the samples were exposed. The weathering 
asbestos-cement pipe accelerated both organic 
and inorganic acidity. However, even under the most 
adverse conditions which the specimens were ex- 
posed, the bursting and crushing strengths all 
the samples after exposure were considerably higher 
than the requirements the Federal Specifications 
for asbestos-cement pressure pipe. 


nN 


10. 


The field tests described this paper were initiated, 
installed and, until 1946, were conducted 
Logan. The material assistance received from the 
Johns-Manville Corporation and the Keasbey and 
Mattison Company acknowledged. 
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Made meet the most exacting requirements water 
service, Barrett Water Works Enamel assures maximum 
finish inside water pipes. 

The Barrett Technical Service Team right “on the 
inside” every job, too. From the blueprint stage, step- 
by-step the final inspection, Barrett advisors help with 
the selection and application the exact coating Barrett 
Water Works Enamel meet specific needs minimum 
cost. These men are paid Barrett help you. You get 
the best protective coating plus the best application advice 
available. That’s why pays specify Barrett. 

Barrett Waterworks Enamel meets A.W.W.A. standards. 
offers DEFINITE ADVANTAGES: 


Rigid quality control 


Perfect “inside job”. 


Prevents tuberculation and incrustation interior pipe 
surfaces 

Effectively protects external pipe surfaces against 
corrosion 

High dielectric properties 

Impermeable moisture, non-absorptive, non-porous 
High ductility and flexibility, high resistance soil 
stresses 

Unusual tenacity 

Effective under all kinds climatic conditions and 
topography 

Quick service 

Wide availability 


BARRETT DIVISION, Allied Chemical Dye Corp., Rector 


St., New York Canada: The Barrett 
Company, Ltd., 5551 St. Hubert St. Montreal. 


BARRETT PROTECTIVE COATINGS 
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New Accelerated 


Corrosion Device 


COBURN* 


MONG CORROSION scientists generally 
that field testing, despite the lengthy 
time period involved the preferred procedure for 
judging the corrosion resistance structural mate- 
Unfortunately, the lack control known 
variables and the action unknown atmospheric 
factors vitiate what otherwise might con- 
sidered useful information. laboratory test which 
permits precise control known variables with 
minimum attention always welcome addition 
the armamentarium the corrosion investigator. 
The General Motors Research Laboratories has de- 
veloped new type precision corrosion test 
study the resistance corrosive environment 
bare steel specimens where the formation protec- 
tive rusts not One problem confronting 
the automotive industry corrosion 
areas such exist inside doors and confined spaces 
the automobile underbody. Rusting these areas 
continuous because the constant presence mois- 
ture inhibits the formation protective films. This 
situation further aggravated the presence 
salt picked result municipal deicing opera- 
tions during winter months, and the action sulfur 
compounds present industrialized communities. 

the development this test, advantage was 
taken the following two naturally occurring phe- 
nomena which lead accelerated corrosion: The 
relative humidity most geographical regions varies 
during the course day. The temperature 
bare steel often reaches 125 degrees the sun 
while moist the opposite face. These two factors 
conjunction with electrolyte comprise the basis 
the test. The exposure steel coupons these 
conditions results the production brittle, non- 
protective lamellar type Figure shows 
corroded steel test panel with rust partially removed. 
The test carried out over 20-day period utilizing 
three 8-hour cycles per day which the relative 
humidity varied from through 100 percent re- 
approximately corrosion cycles. The 
composed one percent sodium chlo- 
one percent calcium chloride and 0.1 percent 
weight sulfuric acid. 

The test apparatus consists humidifying and 
heating system, corrosion chest and dipping mecha- 
The relative humidity the chest through 


* Chemica! 


Ml Engineer, Association of American Railroads, Chicago 16, 


Figure 1—Corroded panel with rust partially removed. 


the range 100 percent controlled pass- 
ing air through water whose temperature varied 
under thermostatic control. Lower humidities are 
effected passing air through dessicating towers 
sulfur acid and activated alumina. The test coupons 
punched the short ends and are supported 
glass rods rack which suspended the cor- 
rosion chest. The chest constructed stainless 
steel coated with baked resin and surrounded 
heating cabinet maintained 125 degrees 
degrees The relative humidity the air can 
ascertained any time virtue its passing over 
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Figure 2—Corrosion test cabinet. 
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ON-LEASE 
DELIVERY 


The Corrosion Inhibitor for 


Sour Crude Wells Gas Condensate Wells Other Oil Wells 


matter where your lease Texas the 
Humble Wholesale Agent your area will deliver 
dollar-saving COREXIT directly you. 


For few pennies day, COREXIT will save 
you hundreds dollars per year protecting sucker 
rods and tubing against the severe corrosive conditions 
sour crude wells. Corexit patented compound 
that gradually builds protective coating tubing 
and sucker rods. 


Tests show that daily use Corexit sour crude, 
pumping wells costs little compared the cost 
replacing broken rods and corroded tubing that 
annual savings have amounted much $800.00 
per well. 


Call the nearest Humble Wholesale Agent (in 
Texas) for on-lease delivery dollar-saving 
COREXIT write: 


Sales Technical Service 
Humble Oil Refining Co. 
Box 2180 

Houston, Texas 


HUMBLE OIL REFINING CO. 
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New Accelerated— 
(Continued From Page 


wet and dry bulb While 
this instrument not precise, does 
serve check the cycling the 
test. Figure shows the corrosion chest 
enclosed the heating The 
cabinet below. The dipping immer. 
sion mechanism leveling bottle 
which introduces the electrolyte through 
drain the bottom the 
chest. This operation performed man. 
ually manner obtain soaking 
washing and draining action the steel 
coupons. The dipping requires thirty 
minutes each day and about the only 
attention required. After days’ ex. 
posure the steel coupons are descaled 
solution. Loss weight per area 
used for comparing 


Use conventional salt spray 
ment leads corrosion losses only 
percent that obtained the new test, 
Comparison data obtained this test 
with that developed field 
tests, where protective rusts have 
portunity form, requires care 
evaluation. Where the objective 
assess the value large number 
materials minimum time this test 
should prove valuable. 


REFERENCE 


1A. J. Opinsky, R. F. Thomson and A. L, 
Boegehold. Amer. Soc. Testing Mat. Bull., No. 
187. January, 1953. 


Electrodeposition 
Papers Scheduled 


Papers with corrosion interest sched- 
uled for presentation during the April 
21-24 Fourth International Conference 
Electrodeposition London, Eng- 
land include: 

the Experimental Methods for the 
Determination Electrode Polarization 
Piontelli, Politechnica Milano, 
Italia. 

The Diffusion Chromium and Other 
Elements into Non-Ferrous Metals 
Diffusion Alloys, Ltd. 

Recent Advances Manufacture 
Tinplate Hoare, Tin Research 
Institute. 

Automotive Body Finishing, 
O’Reilly, Ford Motor Co., Ltd. 

Infra-Red Stove Drying Paints, 
Peugeot, France. 

Organic Finishes 
Coatings with Special Reference 
Telephones and Cables, Ltd. 

Glass-Fibre Reinforced 
New Material Construction for_the 
Finishing Industry Silman, Ford 
Research Centre, 


British Industries Fair 


Plastic moldings for 
which must able resist acids, 
kalis and most gases will 
phenolic-type moldings and 
polyvinyl chloride the British 
dustries Fair, London and 
England, May 3-14. 
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Pittsburgh Session 
Includes Steel Plant 
Tour, Motion Pictures 


for the May Northeast 
Region Spring Meeting will begin 
Hotel Webster Hall, 4415 
Fifth Ave, Pittsburgh. This opposite 
Mellon 

The program for the meet- 
ing 

12:40 leaves Webster Hall. 

1:30 arrives Allegheny 
Ludlum Sieel Corp., Brackenridge, Pa. 
Tour stari- the main gate and finishes 
the rescarch laboratory. 

pm—Guest speaker the plant, 
William Renshaw, will have 
topic: Resistant Materials—Titanium, 
Zirconium. 

leaves for return trip 
Hotel Webster Hall. 

meeting Mellon In- 
stitute. First showing color motion 
picture “Al Impurity Elements 
Magnesium Alloy Cast Anodes.” 

8:30 pm—Guest speaker George, 
The Dow Chemical Company, “The 
Effect Alloying and Impurity Ele- 
Magnesium Alloy Cast An- 


9:15 pm—Guest speaker, Fair, 
Jr, Koppers Company, Inc., “Coal 
Tar Protective Coatings.” 


Schenectady-Albany-Troy 
Section Loses Chairman 


Because the sudden death March 
American Locomotive Company, chair- 
man and founder the Schenectady- 
Albany-Troy Section, the March 
dinner meeting the section was pre- 
sided over Simons, vice-chair- 
man. Mr. Mengel, who was the 
his death, was active civic 
and professional affairs, 

The dinner meeting, attended six 
members and two guests, heard Traf- 
ford Bigger, General Electric Com- 
speak Corrosion the Moisture 

Large Steam Turbines. 

meeting planned for June. 


Greco Elected by. 
South Central Region 


meeting the South Central 
Board Trustees during the 


Annual Conference and Exhibition 
NACE, Greco was selected 
the unexpired term Clifford 


vice-chairman South Central 
egion, 


Northeast, Southeast Regions Meet May 


NACE MEETINGS 
CALENDAR 


May 
5—Greater Boston Section. Cathodic 
Protection, speaker named. 
11—Houston Section. 
18—Cleveland Section. Seymour, 
Atlas Mineral Products Co., Aller- 
ton Hotel. 
20—Chicago Section. Round table dis- 
cussion. 
25—Central Oklahoma Section. 
YWCA, Oklahoma City. 
Southwestern Ohio Section. 
Featherly, The Dow Chemical 
Co., “Cathodic Protection.” 
27—Detroit Section. 
June 
8—Houston Section. Social meeting. 
11—Detroit Section. 


Tulsa Short Course 
Planned for February 16-18 


The Sixth Annual Corrosion Short 
Course for Pipeliners will given 
Tulsa Section, National Association 
Corrosion Engineers February 16-18, 
1955 Tulsa, Oklahoma with head- 
quarters the Mayo Hotel. 

Thomas Ragland, Phillips Petro- 
leum Company chairman the 
course. 


Chicago Section Talks 
Corrosion Homes 


Factors contributing the corrosion 
structures, fixtures and finishes the 
home were discussed panel Chi- 
cago Section’s March meeting. Prac- 
tical means reducing corrosion the 
home were considered. 

The program beginning Chi- 
cago Section plan examine and 
classify corrosion damage dewellings 
and examine possible remedies. The 
section has mind coming “Ladies’ 
Day” present classification prob- 
lems and remedies. 

Payton, Commonwealth Edison 
Company was moderator and panel 
members were Chester Anderson, The 
Crane Company, piping and fixtures; 
Lessard, Johns-Manville Com- 
pany, building materials; Larrabee, 
United States Steel Company, equipment 
and materials; Norris Bishton, Sherwin- 
Williams Company, finishes; 
Kelly, Aluminum Company America, 
equipment and building materials and 
Wise, National Aluminate Corp., 
water treatment. 


Three Papers Will 
Given One-Day 
Birmingham Event 


Three papers, film pipeline coat- 
ing and guided tour through air- 
craft manufacturing plant are scheduled 
for the May Southeast Region Spring 
Meeting held the Georgia Hotel 
Atlanta. 

The schedule for the meeting has 
been set tentatively follows: 


8:00 a.m.—Registration. Fee $5, includes 
dinner and transportation Lock- 

Division film lin- 
ing and coating large diameter 
water pipe line. 

9:00 Cost Mag- 
nesium Anodes versus Rectifiers 
Coated Pipelines, Henry Allen, Allen 
Cathodic Protection Company, Har- 
vey, La. 

9:45 a.m.—Chemical Aspects and Uses 
Saran, Stewart Blackmore, Dow 
Chemical Co., Detroit. Introduction 
Hugo Jahnz, Jr., Southern Corp., 
Charlotte, 

10:45 a.m.—Fiberglas Corrosion Con- 
trol Underground Pipe Lines, John 
Roadhouse, Owens-Corning Fiber- 
glas Corp., Toledo. Film: Lakehead 
Pipe Line. 

Town House. 


12:45 hotel for trip 
Lockheed Aviation Corp. plant 
Marietta, Ga. 

1:30 trip, Lockheed 
plant. 

5:00 p.m.—Business meeting. 

5:30 p.m.—Fellowship Hours. 

6:30 p.m.—Dinner. 

7:30 p.m.—Panel discussion morning 
papers. 


Miami Section Sees 
Film First Meeting 


First meeting Miami Section 
NACE was held Friday, Febru- 
ary 26, the Blue Flame Room the 
People’s Water and Gas Co., North 
Miami, Fla. The meeting was opened 
Joe Prime, Miami Section chairman. 
Joe Frink, vice chairman, explained the 
organization activities and objectives 
NACE, after which the film, Corrosion 
Action was shown. Final activity 
the night was the formation four 
committees: Program and Refreshment, 
Underground, Above Ground and Test- 
ing. 

Next meeting will 
meeting with the Jacksonville 
Section Miami. 


combined 
Fla.) 


x. 
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New Officers Installed 
Los Angeles Section 


The 1954-1955 officers for the Los 
Angeles Section were installed March 
24. Sid Gally, chairman, Edward 
Tandy, vice-chairman and John 
Brown, secretary-treasurer were pre- 
sented Artese, retiring chairman. 


Whiteneck, Western Regional 
Director NACE, gave brief report 
the business sessions the NACE 
National Conference Kansas City. 
The speaker the evening, Charles 
Anderson, Chief Engineer Electro- 
circuits, Inc., presented 
Metals” and color film showing his 
plant’s facilities and product develop- 
ments. Mr. Anderson described the use 
sound helping corrosion engineers 
detection and mitigation corrosion 
problems. said that this non-destruc- 
tive procedure for testing provided the 
corrosion engineer with device that 
can used test metals before use 
and during normal service. may also 
used metals ranging from thin 
sheets inches thickness and 
band ranges inches wide, de- 
pending upon the size the crystal 
scanning head. Mr. Anderson described 
briefly the ultra-sonic testing procedure 
and presented slides showing typical ap- 
plications the test units demonstrating 
wide versatility the test methods. 

The enthusiasm shown the 
members and guests present the dis- 
cussion following Mr. Anderson’s talk 
indicated interest the subject. 


NOTICE! 


Now Have Available 
For Immediate Shipment: 


Holcombe Rectifiers 
National Carbon Anodes 
Coke Breeze 
An-Spec Magnesium Anodes 
Collins Instruments 
Maloney Insulation Material 
Pesco Insulation Material 
Universal Controls Insulators 
Polyken Tape 
Tapesters for Rental 
Anaconda Wire Cable 
Spotting Bars 
M-Scope Pipe Locators 
Vibrogrounds 
Cadweld Connections 
and 
Many Other Materials 


Write for Complete Catalog 
We Also Make 
Surveys and Installations 


CORROSION 
RECTIFYING COMPANY 


1506 Zora St. 
Houston 24, Texas 


VA-7522 


MEMBERS PANEL CORROSION HOME STRUCTURES are shown here meeting 

Chicago Section March 23. Corrosion home structures, fixtures and finishes and 

means reducing losses were discussed. Left right: Wise, National Aluminate Corp, 

water treatment; Lessard, Johns-Manville Co., building materials; Norris Bishton, Sherwin. 

Williams Co., finishes; Victor Payton, Commonwealth Edison Company, moderator; 

Larrabee, Steel Corp., equipment and materials; Chester Anderson, The Crane Co., piping 
and fixtures, and Kelly, Alcoa, equipment and building materials. 


TULSA SHORT COURSE—This group was photographed during the annual Tulsa Section 
Short Course Corrosion February 17-19. They are, left right, Gaines Laster, Tulsa Pipe- 
Coating, Inc.; Wm. McCollister, Phillips Petroleum Co.; Earl Owens, Williamson, 
Inc.; Stegner, Tennessee Gas Transmission Co.; Phinney, International Rectifier 
Corp. and Callaghan, Gulf Pipe Line Company. 


Local Technical Group 
Weighed Pittsburgh 


The possibility organizing local 
technical committee among members 
Pittsburgh Section was discussed April 
members and four guests. Officers pro- 
posed the nominating committee for 
1954-55 were approved 
Wayne Binger, Aluminum Company 
America, New Kensington, Pa., chair- 
man; William Renshaw, Allegheny 
Ludlum Steel Corp., Brackenridge, Pa., 
vice-chairman; Louis Royston, Roy- 
ston Laboratories, Inc., Blawnox, Pa., 
secretary and Wallace Cathcart, Tank 
Linings Corp., Pittsburgh, treasurer. 

Mars Fontana, Ohio State Uni- 
versity, Columbus, spoke Corrosion 
and Its Prevention. 

The remainder the meeting was de- 
voted planning the May Northeast 
Region Spring Meetings. 


Edmonton Section 


McPherson, secretary-treasurer, 
the Canadian Region reports that the 
board trustees the Canadian Re- 
gional Division has approved petition 
submitted members NACE the 
Edmonton area for the formation 
Edmonton Section. 

the newly formed section. 


Instruments Discussed 
Oklahoma City 


demonstration the application 
and use various cathodic protection 
instruments was members 
the Central Oklahoma Section its 
regular monthly dinner meeting the 
YWCA building, Oklahoma City, March 
23. Jim Cowles, Agra Instrument and 
Engineering Co., was the speaker. 
the business session, Charles Kopp, 
tion chairman appointed 
committee Steffens, George 
Evan and Alvin Teal. Mr. Kopp also 
appointed correlating committee com- 
posed Leroy Minnick, Waldrip 
and Don Sanders, new member was 
welcomed, 


Corpus Christi Section 
Installs New Officers 


During the March the 
Corpus Christi Section. the 
officers were installed for the 
term: John Westervelt, chairman; Ray 
Pfrehm, vice-chairman; Paul 
secretary-treasurer. 

fining Company, presented paper 
ering the problems involved 
cally protecting large refinery which 
promoted many questions and much dis- 
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Pipe Line Panel and 
Planned 
Houston NACE Section 


Planning technical programs accord- 
ance with the expressed wishes its 
members, the Houston Section has ar- 
ranged Panel Current Pipe Line Cor- 
rosion Problems. Wade, Transcon- 
Gas Pipe Line Corp., will 
chairman the panel. 

Preliminary plans for the last meeting 
the year, June were enthusiastically 
received. The meeting will barbecue 
held Diamond Alkali recrea- 
tion grounds Playground equipment, 
pool and other facilities will 
enjoyed section members and their 
families. 

The Apri! meeting presented Panel 
Charles Gribble, Jr., Metal Goods Corp., 
was chairman, McClain, Shell Oil 
and the University Houston, spoke 
the theoretical aspects corrosion. 
some examples hydrogen 
hydrogen blistering and 
stress corrosion cracking. Mentioning some 
cases, often cure could found 
ing the environment the metal involved. 

Winegartner, Humble Oil and Re- 
fning Co., simple solution re- 
finery corrosion encountered high tensile 
stud bolts floating heads heat ex- 
changers. Mr. Winegartner’s advice was, 
tighten the head bolts too tight.” 

Morton, International Nickel Co., 
working research and develop- 
ment the petroleum 
industries, told his listeners that many 
metallurgical problems could solved but 
the price too high. Use platinum 
non-corrosive material prohibited be- 
cause cost, cited example. 
However, reacting pressure put them 
design engineers, metallurgists are de- 
veloping better metals. Jack Rice, also 
International Nickel Co., spoke about new 
alloys, cast irons and their uses, ductile 
copper cast irons which are being de- 
veloped. 

Clarkson, Mathieson Chemical Co., 
discussed problems encountered chemical 
High alloys are often used 
making the machines and equipment which 
can withstand the corrosive atmospheres 
engendered chemical processes, said. 


Philadelphia Section 
Honor Past Chairmen 


Five past chairmen the Philadelphia 
Section will honored May 
meeting the Poor Richard Club. Past 
invited present are Hugh 
1949; Robert Pierce, 
Henry McConomy, 1951; 


Ronald 1952 and Edward 
Brink, 1953. 
Two technical discussions are sched- 


James Madigan, Rohm 
and Haas Company, will speak Elec- 
Series Corrosion and 
consultant, will talk about Solu- 


* 
enth Annual Conference and 
hicago March, 1955. 


NACE NEWS 


Huff Assist NACE 
Sections and Regions 


Robert Huff, for the past two years 
member NACE Central Office staff 
will assist services given regions 
and sections the association well 
assist office functions under re- 
alignment duties effective March 
members the staff. 

Mr. Huff graduate chemical 
engineering from Texas College. 


Requests for reprints technical 
other material published 
should addressed NACE’s Central 
Office, 1061 Bldg., Houston 
Texas. 


Southwestern Ohio Section 


Nominate Officers 


the March meeting South- 
western Ohio Section Shuller’s Res- 
taurant Cincinnati, Arthur Caster, 
chairman, appointed nominating com- 
mittee present slate officers for 
the local section for the coming year. 
This committee comprised Roy Mc- 
Duffie, Clifford Jones, William Schreiner 
and David Jones. 

The members and guests heard Dr. 
Frank Beck the Ohio State Univer- 
sity present talk stress corrosion 
which was supplemented motion 
picture. 


KOPPERS 


BITUMASTIC 


HOT 6 COLD APPLIED COATINGS 


Mavor-Kelly always maintains 
and gives immediate attention your order. 


service dependable. Our traffic 
department “follows completely all 


shipments give you on-time delivery. 
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Increase Membership Dues Approved Board 


Specialty Alloys 
Sabine-Teches Topic 


“Specialty Alloys” was the topic 
the technical talk presented members 
the Sabine-Neches Section March 
dinner meeting held Al’s Seafood 
Cafe Port Arthur, Texas. Frank 
Guba, Carpenter Steel Co., Union, J., 
was the speaker. discussed the use 
various types alloys including 
Hastelloy, titanium and zirconium com- 
binations. spirited discussion period 
followed Mr. Guba’s talk. 

Section members will 
ness” for the May meeting and devote 
themselves having good time. 
Ridenour, section chairman, appointed 
committee arrange the meeting. An- 
other committee was selected nomi- 
nate officers for the coming section year. 

Technical subject scheduled for the 
April meeting was “An Appraisal 
Modern Type Paint Coatings,” with 
Oswald, technical manager, So- 
cony Paint Products Co., the speaker. 


Average Attendance 
High Kansas City 


Attendance figures for technical 
events during the Kansas City confer- 
ence March show that average at- 
tendance was higher than was reported 
for the 1953 meeting Chicago. Espe- 
cially noteworthy was the sustained 
high interest the Educational Lec- 
tures which attendance 280, 350 and 
350 was reported for the three lectures 
respectively. 

Attendance the general business 
meeting was from 100 300 varying 
times compared reported the 
1953 meeting. 


APEX Anodes are 
available in 17 tb. 
and 32 tb. bare anode 
with or without wire, 
or complete packaged 
anode with wire and 
back-fill ready for 
installation, 


other methods used. 


Lehigh Valley Section 


has been announced that the Lehigh 
Valley Section the Northeast Region 
was formed March 15, 1954. 
Frye, Bethlehem Steel Company, Beth- 
lehem, Pennsylvania was elected secre- 
tary-treasurer. 


Conference Report 
Given Rochester 


The second meeting the Genesee 
Valley Section was held March 
the Rochester German Club. Dr. 
David Priest the Pfaudler Company 
presented brief report the 10th 
Annual NACE Conference and Exhibi- 
tion Kansas City. 

Following Dr. Priest’s report John 
Adkin the Rochester Gas and Electric 
Corporation presented some his ex- 
periences planning and installing 
cathodic protection for the gas distribu- 
tion system Rochester and the sur- 
rounding area. Mr. Adkin’s presentation 
was followed enthusiastic dis- 
cussion, 

The Genesee Valley Section’s next 
scheduled meeting May the 
Pfaudler Company Research Labora- 
tory, when Dr, Priest will show his film 
stress corrosion cracking. This will 
followed visit the corrosion 
laboratory the Pfaudler Company. 


Reactor Materials 


Materials Construction for Re- 
actors will among the topics 
discussed International Engineer- 
ing Congress held the Uni- 
versity Michigan, Ann Arbor, Mich., 
June 20-25. Ninety papers will pre- 
sented number subjects related 
the peacetime uses atomic energy. 


for cathodic protection 


MAGNESIUM ANODES 


Corrosion control for under-ground and under-water 
pipelines and other metal structures regardless all 


Anode folders technical consultation with our engineers 


available upon request. 


2537 WEST TAYLOR STREET CHICAGO 12, ILLINOIS 
6700 GRANT AVENUE CLEVELAND OHIO 


Extension 
Corporate 
Premiums Voted 


increase annual dues the Na. 
tional Association Corrosion Engineers 
$10 effective January 1955 has been 
approved the association’s board 
directors. This the first increase 
sociation dues since the organization was 
founded 1945. The association’s 
tive committee scheduled consider 
matters related this increase its next 
scheduled meeting, probably July, 

The board also made the following 
cisions Kansas City: 

Extended March 11, 1955 the time 
during which sections that sccure new 
corporate members for the 
may receive $25 premium for each ney 
corporate member obtained. 

which will include, the 
usual rosters membership and com. 
mittees classified industrial advertising 
directory. 

from NACE, one for presentation 
tiring sectional and regional oificers 
one for purchase individual members 
denote membership NACE, 


Technical Section 


Effective with the July, 1954 issue 
Corrosion the feature “Topic the 
Month” which during the past five years 
has been located the beginning 
the News Section the magazine, will 
shifted the first page the Tech- 
nical Section. This change made asa 
consequence the beginning the sec- 
tion Committee 
scheduled monthly part the 
News Section. 

Interest the Topic the Month 
last year necessitated indexing with 
the technical section the annual index. 


Electrochemical Society 
Elects Hackerman 


Norman Hackerman, professor 
chemistry University Texas and 


director the corrosion research 


there has been elected vice pres 
ident The Electrochemical Society. 


Dr. Hackerman, chairman NACE 


Education Committee and member 
tive otherwise the association 
many years, takes office May during 
the society’s 104th annual meeting. 
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Formation Local Technical Groups Favored 


Officers Are Named for 
Technical Committees 


Schmidt, Dow Chemical Com- 
pany, chairman 
Practices Committee, has announced the 
appointment chairmen for 
Technical Committees provided 
for the Committee Opera- 
tion Manual, which became effective 
March 18, 1954. 

Greco, United Gas Corp., 
Shreveport, Louisiana, was appointed 
Corrosion Oil and Gas Well Equip- 
ment. 

Stewart, Sun Pipe Line Co., 
Sun Oil Co., Beaumont, Texas, was ap- 
pointed chairman Group Committee 
T-2, Pipe 

Harvey, Illinois, was ap- 
pointed chairman Group Committee 
T-3, 

Kulman, Consolidated Edison 
Co. Y., Inc., New York, was ap- 
pointed chairman Group Committee 
T-4, 

Paul Gegner, Columbia-Southern 
Chemical Corp., Barberton, Ohio, was 
appointed chairman Group Commit- 
tee T-5, Corrosion Problems 
Process Industries. 

Liebman, Pitmar Centrifugal 
Machine Corp., Pittsburgh, Pennsylva- 
Was appointed chairman Group 
Committee T-6, Protective Coatings. 


Long Active NACE 
appointees have long been ac- 
NACE committee work and Mr. 
Schmidt feels they are well qualified 
coordinate the work carried the 
Unit Committees within their respec- 
tive groups. These men, along with Mr. 
Schmidt, chairman; Larrabee, 
Research and Development Laboratory, 
United States Corp., vice-chairman 
and Whitney, Jr., Monsanto 
Chemical Company, vice-president 
NACE, comprise the Technical Prac- 
tices Committee under the Technical 
Committee Operation Manual. The func- 
the Technical Practices Com- 
mittee coordinate activities all 
policy and planning group which will 
procedures necessary for or- 
business conduct the commit- 
stimulate committee activity and 
new committee activi- 
Managing Group Named 
Managing Committee, working 
within the Technical Practices Commit- 
will act for the Technical Practices 
ommittee, subject approval its 
actions the committee. Mr. Schmidt, 
Committee Chairman, Mr. Larrabee, 
Committee vice-chairman, and Mr. 
Vhitney, Vice-President NACE, 


Presently comprise the Managing Com- 
mittee. 


First Appearance 


New News Feature 


This, the first appearance the 
nical Committee News” section 
Corrosion magazine, effort pre- 
sent news story form some the 
activities the technical committees 
the National Association Corrosion 
Engineers. The expanding work these 
groups developing much timely ma- 
terial which interest and value 
NACE members and others not members 
the committees. 

The material this section prepared 
under the direction the Technical 
Committee Secretary with cooperation 
the personnel the committees. Mem- 
bers the association’s technical organ- 
izations are urged make use this 
section. 


Committee Secretary 


Tennyson Hull, employee 
Central Office, Houston has been as- 
signed the duty acting secretary 
for the NACE Technical Committees, 
following authorization the associa- 
tion’s board directors the Kansas 
City conference March. Mr. Hull will 
assist coordinating the work the 
technical committees avoid duplication 
effort and the preparation, repro- 
duction and distribution technical re- 
ports. also will provide the informa- 
tion for what expected new 
monthly department Corrosion mag- 
azine, Technical Committee News, the 
first appearance which the May 
issue. 

Mr. Hull, graduate mechanical 
engineering from the University 
Houston, has been with NACE Central 
Office for two years. 


In-Line Tests 
Coupons Are Scheduled 


Three members T-2E-1 Internal 
Corrosion Product Pipe Lines and 
Tanks have agreed run triplicate in- 
line tests proposed coupons their 
companies’ pipe lines. The tests are 
made determine the degree re- 
producibility that may expected. 
progress report laboratory tests 
the proposed standard test coupons in- 
dicated that the tests were not satisfac- 
tory, according Ivy Parker, Plan- 
tation Pipe Line Co., Atlanta, chairman. 

The group also discussed briefly 
methods determining and the signifi- 
cance the factor, filter paper tests 
indication quality and the effect 
mixing inhibitors. 


Opportunity Seen 
For Participation 
More Members 


NACE sections and regions are urged 
form technical groups function 
under the expanded pro- 
gram for corrosion investigations. 
Schmidt, chairman the NACE 
Technical Practices Committee, speak- 
ing the association’s regional man- 
agement committee during the March 
conference Kansas City, pointed out 
that many localities have problems pe- 
culiar them which can solved best 
local groups. This will make pos- 
sible for many NACE members now 
barred from participation 
committee work because they are un- 
able attend national regional 
meetings get real benefits from the 
cooperation opportunities the association 
provides, said. 

Mr. Schmidt cited the work being 
done existing regional committees 
indicative what can expected 
from such groups. T-1K-1 Inhibitors 
for Oil and Gas Wells, Mr. Schmidt 
said, along with Asphalt 
Type Coatings, T-1L-1 Waste Water 
Disposal and T-6M Field Coating 
Inspection, all Pacific Coast Region 
and Corrosion Cooling 
Waters—South Central Region show 
the kind activity has mind. 
These committees, pointed out, have 
been and are now active studying prob- 
lems their respective regions. 


Receive Current Information 


Committees working section re- 
gion levels would receive current infor- 
mation corrosion investigations 
the national level which significant 
them, Mr. Schmidt said. This would 
help avoid duplicated effort and give 
the national committees the benefit 
the local groups’ work well, said. 

Mr. Schmidt invited 
cerning procedures from any group in- 
terested setting local technical 
committee. Information can obtained 
from Schmidt, The Dow Chemi- 
cal Company, Midland, Mich., from 
Hull, National Association 
Corrosion Engineers, 1061 
Houston Texas. 


New Plastics Committee 


NACE members interested the sub- 
ject plastic materials construction 
and who would like work com- 
mittee are invited communicate with 
Raymond Seymour, Atlas Mineral 
Products Co., Mertztown, Pa. who has 
been named chairman new group 
this topic. The unit committee, 
organized under T-5 Corrosion Prob- 
lems the Process Industries, will 
designated T-5D. 
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ALUMINUM 
DIPPING 


NEWEST METHOD COATING 
FERROUS METALS WITH ALUMINUM 


Aluminum Dipping 


amazing new process metal- 
lurgically bonds pure aluminum alloys 
steel, producing coating .003” 
.004” aluminum all required sur- 
faces. 


Aluminum Dipping 


Eliminates oxidation mild low 
alloy steels elevated temperatures. 


Aluminum Dipping 

Stops or drastically reduces corrosion 
chemical attack industrial gases, 
sulphur compounds, and other media. 


Aluminum-dipped mild low alloy 
steels are used leading engineers 
replace costly high alloy steels. 


Aluminum Dipping 
May solve your corrosion oxidation 
design production problems— 


WRITE TODAY TO: 


ARTHUR TICKLE 
ENGINEERING WORKS, INC. 
Delevan Street, 


Brooklyn 31, 
MAin 5-4200 


ASSOCIATION CORROSION ENGINEERS 


Scope, Organization and Objectives 
High Purity Water Committee Are Given 


More High Temperature 
Data Collected 


Uptodate information corrosion 
ammonia and liquid metals and the cor- 
rosion resistant characteristics acid 
report being prepared for publication 
T-5B High Temperature Corro- 
sion, The committee’s “Tables Contain- 
ing Corrosion Data Temperatures 
Above 400 Degrees report ex- 
pected submitted for publication 
after some minor revisions including the 
additions listed, was discussed Kan- 
Smith Corp., Milwaukee, reported. T-6K 
expected supply the data acid 
resisting brick and cement. 

The committee’s discusssion centered 
around high temperature corrosion test- 
ing procedures involving materials sub- 
jected changing environments, This 
subject was considered sufficiently im- 
portant justify setting task 
group under T-5B designated 
T-5B-1. Skinner, The Interna- 
tional Nickel Co., New York, ac- 
cepted chairmanship the group. The 
exposure tests cases where further 
information desirable. limited num- 
ber cataloged stainless steel and 
nickel alloy discs have been made 
able the group for testing The In- 
ternational Nickel Co. 

John Halbig, Armco Steel Corp., 
Middletown, Ohio was elected suc- 
ceed Mr. Scheil committee chairman. 
vice-chairman will elected. 


Bibliography Snow 
Removal Methods Set 


TP-19 Corrosion Deicing Salts, 
now decided meeting held 
during the recent conference issue 
bibliography snow removal references. 
The committee also plans form task 
groups whose assignment will 
specify methods for field testing 
automobiles and coordinate the ef- 
forts municipalities, salt and inhibitor 
manufacturers and motor vehicle oper- 
ators conducting interpreting 
future field tests. 

Hart, Illinois Bell Telephone 
Co., Chicago, Illinois, chairman T-4B 
reported that growing interest cor- 
rosion deicing salts was evident 
the active discussion the Kansas City 
Meeting TP-19. progress report 
the committee’s activities published 
the January, 1954, issue 
indicated the economic loss automo- 
biles and subsurface pipes 
that could traced corrosion caused 
salts and made clear the need for 
further activity the part T-4B. 


ASHVE Will Meet 


The American Society Heating and 
Ventilating Engineers will hold its 60th 
semi-annual meeting Swampscott, 


Mass., June 28-30, 1954. 


Laboratories, Inc., and chairman 
NACE Technical Committee T-3, 
eral, has announced the formation 
new unit committee work 
sion high purity water problems, The 
new committee designated T-3F 
rosion High Purity Water, 

The committee held its first meeting 
Kansas City during the recent 
ference. DePaul, Atomic 
Division, Apparatus Subdivision, Weg. 
inghouse Electric Corporation 
appointed chairman and Eckel 
General Electric Company was 
vice-chairman. Mr. DePaul and 
Eckel will serve for two years, 

The scope the committee adopted 
the meeting “To provide for the 
accumulation, correlation and 
tion all pertinent information 
has been developed concerning the 
rosion resistance materials high 
purity water.” DePaul said 
bers the committee affiliated with 
Argonne National Laboratories, Bab. 
cock and Wilcox Company, 
house Corporation and General Electric 
Company have been actively connected 
with problems involving corrosion 
high purity water, and observed that the 
background the members 
the original membership the 
tee such that smoothly operating 
group should result. 

Mr. DePaul also outlined 
number objectives felt the 
mittee should pursue. reach these 
objectives the committee was divided 
into three groups: 

Group The function this group 
shall lay the ground work for the 
sion High Purity Water, issue 
general report and issue specific 
reports. 

cerned with organizing symposium 
which hoped can presented 
the next NACE Annual 


Group The function this 
establish link between work done 
especially Atomic Energy 
sion installations and industry 
eral. This group also will serve 
terpret data terms its usefulnes 


industrial applications apart from 


actor technology. 


Mr. DePaul said that only 


information will discussed the 
work the committee. 


The committee, the discussion 


ing the meeting, felt that least 


papers could obtained readily 
symposium the following 
subjects: Basic Fundamentals; 
plication Problems, and Link 
dustrial Applications. 


Plastics Exposition 


The National Plastics 


sponsored the Society the 


Industry, Inc., will held 
1954 the Cleveland, Ohio Public 
Four industries will take 


the program. Radio 


makers, rubber industry, 


and air conditioning manufacturers 


automobile producers. 
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Phosphoric 
Acid Adhesion 
Linings Debated 


Use phosphoric acid preparing 
tank car surfaces for lining should 
Corrosion Railroad Tank Cars. The 
during the Tenth Annual Conference 
and agreed that phosphoric 
acid may the surface the steel 
and thus affect the adhesion the 
coating. one member in- 
dicated acid considerably re- 
duced and induced early fail- 
ure. The also seeking 
standard which judge the degree 


that pre-baking tem- 
coating expanded in- 


and disassembly relief 
individual coating their 


clude 
valves 


pieces, means are available 
for the valve. The outlet valve 
may not require removal de- 
pending the type service expected 
the 


more method judging the de- 
gree baked coating. Cur- 
rently baking judged visual exam- 
ination the color the coating 
wiping with solvent saturated rag 
whether any solution oc- 
curs. was pointed out that coating 
may pass the wiping test and still 
insufficiently cured give maximum 
service 

Field data sheets and summary pre- 
pared the committee were discussed. 
Most members, especially tank car 
users, indicated the information was 
valuable them. However, the com- 
mittee believes the information would 
more useful were given 
greater detail and expanded into rec- 
ord field experience. Manufacturers 
coatings, steel and alloys will asked 
their experience. 

The discussion cleaning practices, 
another project the group, centered 
around recommendations that residual 
commodity removed before cleaning 
and that steam pressure stipulated. 
chart being compiled cleaning 
practice will expanded list coat- 
generically type, and cleaning 
compounds commonly used which are 
considered alkalies. also was recom- 
mended that neutral sulfonated petro- 
leum detergent added the cleaning 
compounds list. 


Standard for Screening 
Inhibitors Planned 


standard method screen- 
for use corrosion in- 
hibitors for use oil and gds wells will 
and Wells. Spalding, Jr., 
Oil Co., Dallas, chairman the 


said meeting will held 
May June write the standard. 
Prelimi: ary reports results test- 
ing made committee mem- 
wer discussed during the recent 
meeting the group Kansas City. 


TECHNICAL COMMITTEE NEWS 


Long Term Tests Favored 
For Structural Plastics 


Strength tests structural plastic 
materials should include long-term tests 
under temperatures and chemical envi- 
ronments existing oil field installa- 
tions was agreed two members 
the Kansas City meeting the 
group. The committee also heard sum- 
mary results questionnaire cover- 
ing plastic pipe installations more 
than 110,000 feet 5-inch, ex- 
truded plastic pipe. Although failures 
were reported most the pipe giv- 
ing satisfactory service. 

Prange, Phillips Petroleum Co. 
and Treseder, Shell Development 
Company, who presented reports 


test methods employed their respec- 
tive companies, favored field tests 
plastic pipe. 

The committee continuing its effort 
accumulate engineering data oil 
field structural plastics, Thorn- 
ton, Atlantic Refining Company, 
man reported. Intelligent, economic use 
the materials the oil producing in- 
dustry the committee’s aim. 

the next meeting the group 
reports are expected field service ex- 
perience with glass-reinforced plastic 
pipe, tubing and tank materials. Labo- 
ratory testing techniques and results 
will also discussed further. 

Articles meetings pertaining corro- 
sion control held anywhere the world 
are welcomed for publication Corro- 
sion, NACE official monthly magazine. 


You afford without this Reilly Coal Tar 
Base Enamel quantity calculator serve your handy 
portable guide. Complete with estimates for enamel 


TAR 


requirements two grades Reilly Primer, the 
tables also furnish valuable information coupling 
compounds, recommended temperatures for applica- 
tion and quantities required for hand application 


Reilly Coal Tar Base Enamels. 
Send for your Reilly Calculator today. 


S 
REILLY TAR CHEMICAL CORPORATION 


Book Corrosion 
Oil and Gas Well 
Equipment Started 


Work has begun book 
devoted corrosion oil and gas well 
equipment. The book, which will 
compiled under the direction NACE 
T-1 Corrosion Oil and Gas Well 
Equipment, was suggested the 
American Petroleum Institute. 
porary committee was named Kansas 
City begin work the project, and 
make recommendations the Amer- 
ican Petroleum Institute revisions 
the corrosion-connected subject matter 
the “API Recommended Practice for 


ano 


Pipeline Supply Company 
2230 Magnolia 


Newark, New 


Care and Use Casing, Drill Pipe 


” 


and Tubing. 


Greco, United Gas Company, 
Shreveport now chairman T-l, 
succeeded Buchan, Humble Oil 


and Refining Co., Houston. 
Subcommittees Report 


The following subcommittee reports 
the old TP-1 committee were given 
Kansas City during all day meet- 


ing the group: 


TP-1A (now T-1K-1 and T-1L-1). 
Frank Davie, Shell Oil Co., Los Angeles 
reported corrosion oil and gas 
well equipment the Pacific Coast. 

TP-1B (now T-1B) Buchan, 
Humble Oil and Refining Co., Houston 
reported condensate well corrosion. 

TP-1C (now T-1C) Greenwell, 
Atlantic Refining Co., Dallas reported 


sweet oil well corrosion. 


Quality spectrographically analyzed 


des. 


Fast Service anodes. 


Custom manufacturing for special 
problems. 


Consulting and engineering 


service. 


save money when you depend 
AN-SPEC anode specialists our 
only business cathodic portection 
and our goal better and faster 
service. Our specialized ability avail- 
able help you solve all your 
cathodic protection problems. 


ipeli 
W 
ouston, 


est 
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TP-1D (now T-1D) 
Humble Oil and Refining Co., 
reported sour oil well 

TP-1F (now Prange 
Phillips Petroleum 
Oklahoma reported 
and gas well equipment. 

TP-1G (now T-1G) 
Shell Development Co., Emeryville, 
reported sulfide corrosion 

TP-1H (now T-1H) Jack Battle 
Humble Oil and Refining Co., 
reported corrosion oil string cas. 
ing. 

Shell Oil Co., New York, 
ported oil field structural 

Sun Oil Co., Dallas reported 
evaluation inhibitor testing methods 


Catalog Types 
Lead Sheath Corrosion 
Aim T-4B-1 


Identification and 
fecting lead sheath cables will 
tion T-4B-1 Corrosion Lead 
and Other Metallic Sheaths. 
sion was reached the 
its meeting Kansas City when reports 
four groups the cable corrosion 
field were heard. 


and Telegraph Company, chairman 
T-4B-1 reported committee 
Pike, Bell Telephone Labora- 
tories, told information 
his group concentration cells; 
Woodward, New York Telephone 
pany, reported alternating current 
corrosion and instances corrosion 
which may have been caused alter- 
nating current and Mr. Maitland gave 
some information microbiological 
action. 


New Correspondent for 
Light Metals Named 


Fred Reinhart, who with the 
National Bureau Standards, Wash- 
ington, has accepted 3-year ap- 
pointment correspondent Corro- 
sion Light Metals. succeeds 
Brown, Aluminum Company 
America, New Kensington, Pa. 
spondents Corrosion are asked 
supply once year for the feature 
“Topic the Month” article the 
field assignment. 


Electrochemical Society 


Among the papers with 
connected subject matter scheduled tor 
presentation the 104th Annual Meet- 
ing The Electrochemical Society 
Chicago May 2-6 are: 

Pyrosol Formation and 
Titanium Fused Salts Gill, 
ten, Dept. Metallurgical Engineering, 
University Missouri School Mines 
and Metallurgy, Rolla. 

Radio Tracer Studies Electrolytic 
Action Metal Surfaces 


tory, Carnegie Institute 


Pittsburgh. 


a 
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Armour Foundation’s 
Corrosion Research 
Wide Scope 


Extensive investigations 
sion are under way Armour Research 
Foundation the Illinois Institute 
Chicago. canvass the 
annual report indicates both practical 
and that some discoveries real im- 
portance have been made. 

Among the research 
ported ich involve corrosion were: 

tions rotogenerative technique 
measure electrostatic field associated 
with corrosion are under way. High 
temperature x-ray diffraction studies 
ceramic were carried and 
the foundation has contributed six arti- 
cles forthcoming monograph 
high temperature materials which will 


Society 

Refractory Coatings—A new method 
refractory coatings glass, 
metals other materials has been dis- 


covered. \mong the anticipated uses for 
the new process are protection against 


molten tals, oxidation and corrosion 
metals and alloys in- 
tungsten and steels. 

was learned that ade- 


quate adherence can obtained 
steel preparation the sur- 
face sandblasting. 

Inhibitors—Investigations into the 
possibility new additives may found 
slushing oils which will have inhibi- 
tive effect equal better than sul- 
fonates are underway. Relationship be- 
tween structure and efficiency the 
several inhibitors being tested also 
being probed. 

Stainless Steel Cookware—Resistance 
corrosion foods stainless steel 
cookware used the so-called waterless 
cooking method being evaluated. 

Deterioration Fine Instruments— 
Factors contributing deterioration 
fine instruments storage, including 
properties horological lubricants, 
packaging, manufacture, assembly and 
handling. Bimetallic 
led specific recommendations avoid 
metal couples which create galvanic 
currents. 

Plasticizers for Vinyls—Evaluation 
plasticizers for vinyl resins developed 
the Northern Regional Laboratories 
derway. 

Gear Lubricant Moisture—The degree 
protection from corrosion imparted 
stored differential gears various 
gear lubricants being probed. test 
procedure which will permit evaluation 
lubricants combating corrosion 
also being sought. 

Diesel 
mental data parameters 
methods rating engine wear, clean- 
liness, corrosion and mechanical condi- 
tions are being sought. 

Vanadium Base Alloys—The third year 
investigations into the uses vana- 
dium base alloys under way. Experi- 
mental results outstanding for wrought 
Materials have been obtained temper- 
atures 900 degrees Four supe- 
ternary systems are under test 
determine creep-rupture properties. 

Phase Relationships Magnesium- 
Alloys—Reasons for 
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the unsuppressible embrittling aging 
these alloys room slightly elevated 
temperatures are being sought. 

Plating Waveguides—Electrodeposited 
high conductivity silver coatings the 
insides waveguides using the periodic 
reverse technique are being tested. 

Stress Corrosion Aircraft Alloys— 
The investigation into stress corrosion 
behavior aircraft alloys its third 
year. 

Electroplating Titanium—Consid- 
erable success plating other metals 
titanium has been achieved. 

Tin Plate Corrosion—The twelfth 
year investigations the influence 
the steel base corrosion resistance 
tin plate has begun. 

Paper Mill Corrosion—A fundamental 
study corrosion inhibitors for use 
paper stock solutions progress. 

Titanium and Alloys—Further investi- 


Federated’s experience lead production and lead research 
means that you profit two ways when you buy corrosion-resisting 
lead sheet, valves fittings from Federated: You get product 
that certain good any other and probably better... 
and you get the best technical help with your problem. 


For any information the use lead, write Federated’s 
Corrosion Advisory Service. Address the main office (below) any one 
Federated’s plants and sales offices across the nation. 


Subject: lead sheet and pipe 


You may say that lead pipe and lead sheet are pretty much alike 
matter who makes them from whom you buy them. “Pretty much 
alike” right. But not exactly alike. Here’s why... 


Federated Metals Division 


AMERICAN SMELTING AND REFINING COMPANY 
120 BROADWAY, NEW YORK 
Canada: Federated Metals Canada, Ltd., Toronto and Montreal 


Aluminum, Magnesium, Babbitts, Brass, Bronze, Anodes, Dust, 
Die Casting Metals, Lead and Lead Products, Solders, Type Metals 


gations into the corrosion resistance 
characteristics titanium high tem- 
peratures, titanium-aluminum binary al- 
loys, 36% aluminum titanium-base alloy 
and promising elevated temperature ti- 
tanium alloys are under way. 
Welding—Studies 
esses include recrystallization welding 
aluminum aircraft alloys, effects alloy- 
ing elements weldability titanium 


gas absorption arc weld metal 


and welding steam piping. 

Elevated Temperature Properties— 
Physical properties certain metals 
elevated temperatures are being exam- 
ined program now its fourth 
year. They include titanium and some 
titanium alloys, several stainless steels, 
number aluminum alloys and 
nickel-chrome-molybdenum alloy, all 
tested temperatures from room 
1200 degrees 
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Gordon Conference 


Scheduled July 19-22 


The July 19-22 Gordon Research Con- 
ference Corrosion held Colby 
Junior College, New London, will 
have Aaron Wachter, Shell Develop- 
ment Company, Emeryville, Cal., 
chairman. Dr. Wachter president 
the National Association Corrosion 
Engineers. Vice-chairman will 
Gulbransen, Westinghouse Electric Corp. 
Mr. Gulbransen received the NACE 
1952 Willis Rodney Whitney Award for 
achievement corrosion science. 

Applications for attendance should 
sent George Parks, Director, De- 
partment Chemistry, University 
Rhode Island, Kingston, Rhode Island 
before May 15. Attendance limited 
100. 

The program has been given fol- 
lows: 

July 19—A. Zettlemoyer, Hetero- 
geneity Surfaces; King, Ad- 
sorption Metal Salts Metals; 
Norman Hackerman, Molecular Struc- 
ture, Metal Character and Inhibition; 
Rudolph Speiser, Passivation Several 
Metals and Hackerman, Some Ex- 
periments Passivity Metals. 

July 20—M. Pryor, Interpreta- 
tion the Significance the Passive 
Potentials Steel; Morris Cohen, 
Electrochemical and Surface Studies 
Iron Inhibitor Solutions; King, 
Corrosion Inhibition Acid Solutions; 
Gatos, Corrosion Inhibitors and 
Polarographic Maxima; Morris Cohen, 
Initial Consumption Inhibitors 
Iron; Schwoegler, Functional 
Groups Organic Inhibitors. 

July 21—J. Harwood, chairman, 
Hydrogen Metals. Harwood, Ef- 
fects Hydrogen Prop- 
erties Metals; McGraw, Me- 
chanism Hydrogen Entry into Metals 
During Corrosion Processes; 
Heller, Occlusion Hydrogen Metals 
during Corrosion Processes; 
Bloom, Some Relations Between Hydro- 
gen and the Corrosion Behavior 
Metals; Harwood, Sulfide Corro- 
sion Cracking; Robertson, Me- 
chanism Sulfide Corrosion Cracking 
Steels; Aaron Wachter, Cracking 
Steels Aqueous Hydrogen Sulfide; 
Uhlig, Cracking Ferritic Stain- 
less Steels Related Hydrogen Ab- 
sorption Resulting from Corrosion. 

July 22—E. Gulbransen, chairman, 
Corrosion High Temperature. Carl 
Wagner, Solved and Unsolved Prob- 
lems High Temperature Oxidation; 
Manley Mallet, Oxidation Zirco- 
nium and Zirconium-Tin Alloys; Allen 
Gwathmey, Rates Formation 
Oxide Films Iron Single Crystals. 


Quality Control Society 


The American Society for Quality 
Control will hold its eighth annual con- 
vention St. Louis, Mo., June 9-11, 
Headquarters will the Jeffer- 
son Hotel with technical sessions 
Kiel Auditorium. The program will con- 
sist sessions, technical sessions 
and sessions devoted plant tours. 
Registration blanks and further infor- 
mation may obtained from: 
Gramsch, Registrar, 8th Annual ASQC 
Convention, Box 4436, Wade Sta- 
tion, St. Louis 15, Mo. 


CORROSION 


1955 NACE Officers, 


Directors Nominated 


The following have been named the 
NACE nominating committee for election 
officers and directors during 1955: 

For president: Whitney, Jr., Mon- 
santo Chemical Company, St. Louis. 

For vice-president: Fair, Jr., 
Koppers Company, Inc., Tar Products Di- 
vision, Westfield, 

For treasurer: Brannon, Humble 
Pipe Line Company, Houston. 

For director, representing active mem- 
bership: Stewart, Sun Pipe Line 
Co., Beaumont, Texas. 

For directors, representing corporate 
members: Robert Pierce, Pennsylvania 
Salt Manufacturing Co., Philadelphia; 
Munger, Amercoat Corp., South Gate, 


Electrotechnical Group 
Meet September 1-16 


The International Electrotechnical 
Commission will hold its fiftieth anni- 
versary meeting the campus the 
University Pennsylvania, September 
1-16. anticipated that 700 electrical 
technical experts from countries and 
the will attend. Delegates will 
work international standards the 
fields electric light, power and com- 
munications. 

Purpose the organization work 
provide engineers all nations 
common nomenclature through unifica- 
tion terms and publishing in- 
ternational vocabulary several lan- 
guages. The other principal objective 
the preparation standards for elec- 
trical machinery and apparatus. 


Polymeric Materials 
Symposium Scheduled 


symposium Polymeric Materials 
Construction will given beginning 
pm, May during the Spring- 
field, Mass. National Meeting the 
American Institute Chemical Engi- 
neers Hotel Kimball. Papers sched- 
uled during the symposium are: 

Vulcanizable Elastomers Materials 
Goodrich Chemical Co., Cleveland. 
Thermosetting Resins Reviewed for the 
Chemical Engineer Schatz and 
Rider, Monsanto Chemical Com- 
pany, Springfield, Mass. 

Vinyl Plastics Materials Con- 
struction Raymond Seymour, 
Atlas Mineral Products Co., Mertz- 
town, Pa. 

Properties Polyethylene, Polytetra- 
fluoroethylene, Polymonochlorotrifluoro- 
ethylene Acrylic Resins and Cellulosics 
Nemours and Co., Wilmington, Del. 


New Use for Steel Waste 


new four-step method producing 
fertilizer, steel and critically short man- 
ganese from waste material the steel 
industry was described the March 
national meeting the American In- 
stitute Chemical Engineers. 
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ASME Committee 


Boiler Feedwater Gets 


Adams Chairman 


Robert Adams, superintendent 
the Chemical Engineering Laboratory 
the Naval Engineering Experi. 
ment Station Annapolis, Md., has 
been appointed chairman the Joint 
water Studies sponsored the Ameri- 
can Society Mechanical Engineers, 
replaces Everett who 
retired after being chairman two years, 

The committee has three 
tees actively engaged problems 
corrosion, deposits and steam contami- 
nation. One corrosion project 
investigation the basic corrosive re- 
actions water steel condi- 
tions high pressure boiler 
The project calls for the 
of: The solubility product 
the equilibrium and ion con- 
centration, The mechanism rate 
water and water various values 
12, over temperature from 

Paralleling this work engi- 
neering study measure rate 
pure water function transfer 
rates from 10,000 200,000 per 
per sq. ft. function veloci- 
ties within and exceeding the nominal 
range furnace wall circuits high 
pressure boilers and function 
temperatures between 300 700 de- 
over the above range 
water containing typical salts, such 
phosphate, sulfate and chloride over the 
above range variables. 

The society also has published bib- 
liography compiled and 
periodicals several countries. con- 
tains information contaminants 
steam and how determine them, the 
mechanical and chemical factors con- 
tributing steam contamination, such 
deposits, corrosion, plant operation 
and corrective measures. Use volatile 
inhibitors for preventing condensate 
system corrosion included. 


Civil Engineers Organize 
Pipe Line Committee 


committee pipe lines been 
established the construction 
neers. The committee’s purpose 
advance and correlate scientific knowl- 
edge, promote and coordinate 
development and construction 
neering projects involving 
fluids, gases and solids lines 
cially the fields surveying. 
cation, design, construction 
tion. 

The committee also will seek 
mote use established pressur 
codes among pipe line, and 
railroad groups and public 

NACE members the 
committee may write So- 
New York 18, 
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PREVENTS CORROSION 


UNICOR 


ONLY UNICOR PASSES 
RIGID ASTM TEST 


The progressive refiner turns Unicor 
solve his corrosion problems. Here’s why: 


The test pieces shown above were submerged 
for hours dynamic system sea water 
and oil. each case the oil contained dif- 
ferent, well-known corrosion inhibitor. 


The test specimen exposed the mixture 
inhibited with Unicor was the only one 
bright and unpitted freshly pre- 
pared, unexposed test piece. All the other 
inhibitors vatying degrees cor- 
rosive 


These results were obtained using the 
procedure ASTM 665-53T the gener- 
ally accepted method for determining the 
characteristics inhibited 
hydrocarbon oils. 


OTHER CORROSION INHIBITORS 


The specific conditions involved exposure 
the action synthetic sea water, air and sour 
catalytic cycle stock temperature 140° 
for hours. 

Similar results were obtained with gasoline 


and other distillates using this and other 
types tests, including the Navy Static Water 


Drop Test. 


the field well the laboratory Uni- 
cor has proved the ideal, economical 
corrosion inhibitor. 

Refiners everywhere are turning Unicor 
the best solution their corrosion problems. 


Let UOP Engineers design and service UNICOR System 
protect your refinery. 


WRITE FOR SAMPLES AND LITERATURE 
PRODUCTS DEPT. 


UNIVERSAL PRODUCTS 


ALGONQUIN ROAD, 


May, 
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with pipe-to-soil potentials, electrode describes methods locating areas 
BOOK REVIEWS placement, surface potential survey for corrosive attack and how deal 
corrosion, the criterion cathodic pro- with them. 
tection and other applications pipe-to- Part titled Stray Current 
Pipe Line Corrosion and Cathodic Pro- potentials. ysis. Part 10, Interference 
tection, Field Manual. Marshall Part Line Currents, considers meas- states the problem and 
Parker. 734 inches, 104 pages. urement line currents test sections, some solutions, Part 11, Operation 
Hard-backed, illustrated. Gulf Pub- current studies, cathodic protection Maintenance, gives sources 
lishing Co., Box 2608, Houston, and coating conductance measure- corrosion protective systems 
Texas. Per copy, $3.00. ment. Part Current Requirement Sur- and outlines some maintenanc 
The manual, according the author, deals with the determining methods. Part 12, Coating 
the summation much the corrosion for coated lines. Part and Testing, the last chapter 
knowledge developed many experi- Rectifier Systems for Coated Lines, gives methods testing 
enced corrosion engineers addition rectifiers, their design and use. the coated material put 
his own experience. The book divided Part Ground Bed Design and In- how test in-place 
into parts and appendix. stallation compares text and graphs, 
Part Soil Resistivity, deals with costs various ground beds. Mag- 
various methods determining soil Anodes Coated Lines dis- 
sistivity, locating “hot bare Part including when and where 
lines, surveys for ground beds and use magnesium how in- 
surveys. Part Potential them. Part Hot Spot Protection, 


Proceedings the Short Course 
Corrosion Held the University 
paper backed, plastic binding. Dept. Con- 
ferences and Special Activities, Uni- 
versity Extension, University Cali- 
fornia, Berkeley Calif. Per copy, 
$5.00. 

University California Shor! Course 
Corrosion Berkeley, February 2.6, 
1953. Included the book arc discus- 
sions fundamentals corrosion, 
stress corrosion, corrosion 
and non-ferrous metals, 
ings, corrosion the process industry 
and public water systems, cathodic 
protection principles and practices, cor- 
rosion study and testing use 
radiotracer techniques and high tem- 
perature corrosion. 


Symposium Porcelain Enamels and 
Ceramic Coatings Engineering Ma- 
terials. inches, 122 pages. 
American Society for Mate- 
rials, 1916 Race St., Philadelphia 
Pa. Per copy, $2.50. 

Among the many technical papers 

printed are some corrosion resistance 


the Functional Use Porcelain Enamel 


Strong explains the various enamels and 


their corrosion resistance various en- 

DOWN TEXAS vironments. The paper Resistance 
Porcelain Enamels Weathering, 

Dwight Moore, relates the results 

test panels exposed for seven years 

the National Bureau Standards 
four locations. Data and information 


the corrosion resistance 


posure hydrochloric acid, nitric acid, 
sulfuric acid and phosphoric tem- 


Sizes thru inclusive Pressure Rating peratures above 212°F, 
e stances where glassec stee is being 

—300 Insulate Domestic meter loops used severe services are cited, The 
i Sista ains is also con- 


sidered another paper, Acid Resist- 


Available from stock Harold Wilson. 


All Threads Metal Metal Plastic Threads Other papers tell the abrasion 


sistance porcelain and use the 
Strip Out terial high temperature jet 


WHY WAIT INSULATE 'TIL '58? 
WHY NOT MORE '54? Performance Stainless Pe- 


troleum Refinery Service. 
inches, pages, paper. United 
States Steel, 525 William Place, 
Pittsburgh 30, Pa. Free. 
Because the combined ob- 
solescence, high temperatures, 
and highly corrosive agents 


(Continued Page 16) 
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CORROSION AND KONTOL PROVIDES 
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Over 150 leading refiners are now using Kontol Platformers 


Corrosion Inhibitors combat corrosion and 
papers Reformers 
resistance 
amples of 
Enamel 
Spencer- 
imels and 
stance 
ering, 
results 
mation on 
lass fused 
Chem- 
Steel 
itton, Ex- 
acid, 
tem- 
in- 
The 
also con- 


fouling their refinery equipment*. Successful 


Kontol applications have corrected corrosion Vacuum Towers 
and fouling problems lines and equipment 
these refinery Desulfurization Systems 


Gas Recovery Systems 


Coking Systems 


you have corrosion fouling problem, get Alkylation Plants 
touch with the refinery service engineer 


your area, write Alkanolamine Sweeteners 


TRETOLITE COMPANY 


yrasion fre- 


the DIVISION PETROLITE CORPORATION 


e1gines. 

369 Marshall Avenue, St. 19, Missouri 
els Pe- While Kontol best known for 
5515 Telegraph Road, Los Angeles 22, California the protection afforded car- 
53. United bon steels, also effective 
enn with alloys such admiralty 
ob- metal, cupra-nickel, stainless 
pressures and others, 
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efficient 
economical answers 
your pipeline 
corrosion problems! 


WOOD-LINED 
STEEL PIPE 


Combines the strength steel with 
the durability wood. Provides 
these outstanding advantages low 
long life, excellent chemical 
resistance, greater flow capacity, high 
structural and impact strength, light 
weight. Ideal for corrosive liquids, 
gases and fumes. 


STEEL PIPE 


Affords maximum resistance abra- 
sion, and corrosive oils, greases, 
solvents, bleaching liquors, fats, acids 
and other chemicals and aromatics. 
All Saran rubber linings are carefully 
applied hand and are rigidly in- 
spected trained personnel and 
electric spark testing devices. 


FABRICATED PIPING 
AND ASSEMBLIES 


Michigan Pipe Company has been 
leader the production special 
purpose piping since 1869. Fabricated 
pipe, fittings and assemblies are pro- 
duced exact specifications car- 
bon steel, stainless steel and Monel 
metal. 


All types MPC corrosion-resistant 
piping come standard lengths and 
special order your specifications. 
For additional information concern- 
ing your special needs write our 
Engineering Department. 


BOOK REVIEWS 


(Continued From Page 14) 


estimated present day refinery equip- 
ment must replaced every five years 
cost about cents per days per 
barrel capacity. This pamphlet col- 
lects for large number sources cor- 
rosion data based actual refinery ex- 
perience. The subjects covered the 
booklet, which color, fully illus- 
trated, with many tables and graphs in- 
clude: General corrosion, which covers 
atmospheric, wet chemical and elevated 
temperatures; Intergranular corrosion 
which covers, carbide precipitation, at- 
tack molten metals and sulfur attack. 

Strength information divided into 
short-time tensile, long-time creep and 
rupture properties; properties atmos- 
pheric temperatures after exposure 
elevated temperatures. 


Condensate Well Corrosion. 6x9 inches, 
203 pages, cloth. Natural Gaso- 
line Association America, 422 Ken- 
nedy Bldg., Tulsa, Okla. Per Copy, 
$6.00. 

There are eighteen chapters each relat- 

ing the problems incident corro- 

sion gas condensate wells. The work 

represents the accumulated data 

years’ investigations the Natural 

Gasoline Association America’s Con- 

densate Well Corrosion Committee. 

addition there presented much useful 
information economic nature, experi- 
mental procedure, laboratory vs. field 
experience correlation, ratings the 
efficiencies various systems con- 
trol and numerous case histories which 
enable the corrosion engineer faced with 

condensate corrosion problem com- 

pare others’ experience with his own 

case. 

The chapter headings, which are suf- 
ficiently explicit indicate content are 
follows: History Gas Condensate 
Well Corrosion Committee 
Lowe, Natural Gasoline Association 
America; Economics Gas Condensate 
Well Corrosion Zajac, Shell 
Oil Company, New York; Criteria 
Greenwell, The Atlantic Refining Co., 
Dallas; Chromate Inhibitors, Jerry 
Marshall, The Texas Company. Hous- 
ton; Organic Inhibitors, Waldrip, 
Gulf Oil Corp., Houston; Neutralization- 
Type Inhibitors, Waldrip; Tubu- 
lar Goods, Hunter, Aber- 
crombie Co., Houston; 

Tubing Calipers, Oxford, Jr., 
Sun Oil Co., Beaumont, Texas; Inhibi- 
tor Injection Methods and Practices, 
Spafford, Stanolind Oil and Gas Co., 
Houston; Well Completion Methods, 
Bilhartz and Greenwell; Met- 
allurgical Factors, Prange, Phillips 
Petroleum Co., Bartlesville, Okla., Lab- 
oratory Studies Film Formation, 
Edward Greco, United Gas Corp., 
Houston; Acidity Condensate Well 
Waters Shock, Continental 
Oil Co., Ponca City, Okla.; Laboratory 
Studies Corrosion Carbon Diox- 
ide and Organic Acid, Chesney, 
Sunray Oil Corp., Tulsa; 

Polar Constituents Well Streams 
Louis Hillenbrand, Jr., United Gas 
Corp., Shreveport, La.; Field Histories, 
Morris Bock, Sun Co., Dallas. 

appendix lists laboratory methods 
useful condensate well corrosion and 
short discussion corrosion control 


practices used companies 
the committee. 


Electrochemical Constants. National By- 
inches, 310 pages, cloth. Pro. 
ceedings the NBS Semicentennial 
Symposium Electrochemical Con- 
stants held the NBS 
ber 19-21, 1951. Superintendent 
Documents, Government Print- 
ing Office, Washington 25, Per 
copy, $2. 

This volume includes papers and one 
abstract the material delivered the 
1951 symposium con- 
stants. The discussions the 
theoretical and practical 
lated with determination electro- 
chemical constants, including 
conductances, transference 
electrode potentials, ionization 
activity coefficients and the parameters 
electrode kinetics, and 
electrophoresis. 


Organic Protective 
inches, 387 pages, cloth. 1953 
liam Von Fischer and 
Bobalek. Reinhold 
330 West 42nd St., New 
Per 

The books consist from 

authors from several areas 

and technical organizations. 


The contents include 
cussion the pigment prob- 
lem, use and function anticorrosive 
pigments, vinyl resins, aminoplast resins, 
hot spray lacquers, formulation emul- 
sion and latex paints, synthetic resins 
and silicone resins. Other topics, not re- 
lated corrosion, are also. 


The chapter metal with 
Sweeny, Battelle 
lists numerous data the chemical re- 
sistance, application technique, surface 
preparation, permeability films and 
other significant information 
the topic. 


The book fully illustrated 
cludes extensive topical index. 


ork 36, 


Russia Said Lead U.S. 


Number Engineers 


Peacetime uses for atomic power and 
ing graduates the and Russia 
were the subjects addresses prom- 
inent government officials the 
national meeting the American In- 
stitute Chemical Engineers Wash- 
ington, C., March Donald 
Quarles, assistant secretary 
commenting Russia’s said 
the Soviets are turning out about twice 
many engineering graduates the 
Dr. Henry Smyth, member 
the Atomic Energy spoke 
“The Development Nuclear Powef 
for Peaceful Purposes.” special sym- 
posium technical and aspects 
industrial atomic power 
also was scheduled. 
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Dust Problem Solved 


When Consolidated Water Power and 
Paper Company, Appleton, Wis. started 
burning spent sulfite liquor instead 
discharging into nearby waterways 
problem arose concerning collection 
the extremely fine dust resulting from 
the burning liquor. dust collector was 
supplied for the job which 
function examination 
showed approximately percent the 

rons. 
was reported The Project 
neer, 13, No. (1954) March. 


Seminar Book 


carbide seminar have been 
publish: Considered during the 5-day 


ere: Economics carbide 


session 

today’s tool fabrication and 
single point tooling results 
and outstanding new carbide 
such milling, gun drill- 
ing, and detailed data 
heat, and corrosion resistance. 
The proceedings, bound, with 
charts, etc. can obtained 
for Professor Lee Gulick, 
school mechanical engineering, Uni- 
versity Pennsylvania, Philadelphia 
Pa. 


Heating 


Research into heating and ventilating 
problems being done European and 
other foreign countries was the subject 
committee research the American 
Society Heating and Ventilating En- 
gineers. Mr. Dill presented the observa- 
tions Parmelee, research asso- 
Research Laboratory, 
who recently made tour European 
installations after completion his 
work technical advisor 
design the government Israel. 


Pennsylvania ASM Meet 


The ninth biennial Pennsylvania In- 
terchapter meeting the American 
Society for Metals will held the 
Pennsylvania State University June 
and 19. Participating chapters are 
Lehigh Valley, Northwest Pennsylvania, 
Penn State, Philadelphia, Pittsburgh 
and York. 


Building Porcelain Book 


Industry” the title 160-page pub- 
lication available from the Building Re- 
search Advisory Board, 2101 Constitu- 
tion Wash. 25, The book 
contains over 100 illustrations plus 
quantity graphs, charts and tables. 


New Aid for Engineers 


pencil has been designed 


help corrosion engineers figure out tough 
Called “headache pencil,” 
has tablets stored its barrel. 
The was one new adver- 


meeting held Chicago. 


GENERAL NEWS CORROSION INTEREST 


your 
corrosion protection? 


proves that the finest protective coatings 
available fail when applied over inadequate 
primer. Inexpensive “cure-all” primers which permit 
the top finish coat peel, split chip off, obviously 
reduce the expected life the protection. 


will make your protective coatings 
last longer! 


providing 
INCREASING BONDING STRENGTH 


Rustbond’s surface adherence actually improves with 
age. Through controlled polymerization, acquires 
progressively stronger adhesion wire-brushed steel 
surfaces, assures strong top finish bond. 


EDGE PROTECTION 


Rustbond’s high polarity insures uniformly thick 
coating even sharp edges, providing maximum pro- 
tection where the corrosive action hardest check. 


WRITE TODAY 


for four-color 
bulletin showing 
comparative 
Primer Tests and 
further details 
Rustbond 


carboline 


327 Thornton Ave., St. 19, Mo. 


Other RUSTBOND benefits 
that mean longer-lasting protec- 


tive coating jobs for you! 

Easy apply—just brush on. 
two-part mixing. 

Wets rusty finish coats not 
strip. 

Eliminates for top finishes. 

Reduces creep under damaged 

coatings. 


A Division of Mullins 
Non-Ferrous Castings Corporation 


Specialists 
Corrosion Resisting 
Materials 
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Gates Engineering Co., Wilmington, 
Del. has established 
school for distributors’ salesmen. 

@ 
Corrosion and How, When and Where 
Use Non-Metallic Materials will 
topics discussed the Basic Materials 
Exposition the International Amphi- 
theater, Chicago, May 17-20. 

e 


Ladish Co., Cudahy, Wis. has purchased 
the assets Tri-Clover Machine Co., 
Kenosha, Wis. purchase the capi- 
tal stock. The Tri-Clover Company will 
continue function division the 
Ladish Company. 

Elprene, elastic maintenance coating 
for light corrosion service has been de- 
veloped Atlas Mineral Products Co., 
Mertztown, Pa. 

Stainless Steel has been used the 
fabrication new pilot flame burner 
for use gas operated appliances, 
Robertshaw Thermostat Division, 
Youngwood, Pa. 


Techalloy Company, Inc., Pa. 
will cold-draw nickel, Monel and In- 
conel from .002-inch and 
Techalloy stainless steel wire from 
inch Special attention will 
given close material and tolerance 
control. 
Aluminum’s use architecture, espe- 
cially multiple story office buildings 
described and illustrated four com- 
pilations data file folders. The 
data, designated Alcoa Series 100-1,2,3 
and covers the details construc- 
tion involving the use aluminum 
two office buildings, hospital and 
school. Architectural elevations the 
aluminum modules are included are 
estimates their cost relative alter- 
native construction. 


Kuhlman Co., 2978 Genesee 
St., Lapeer, Mich. marketer pipe 
welding tools. One product, the Jewel 
welding flange clamp, lines the face 
the flange right angle 
the pipe and holds there until 
tacked. 

Ladish Co., Cudahy, Wis. recently pub- 
lished new fittings catalog seamless 
welding fittings, forged flanges and 
forged steel fittings. The new book de- 
votes 200 pages dimensions and spe- 
cifications. also contains various 
tables flow through orifices, friction 
loss, properties pipe and other infor- 
mation. The book may obtained 
writing the firm. 


The Annin Co., 6570 Telegraph Rd., 
Los Angeles 22, Cal., marketing 
new addition the firm’s line high 
pressure control valves. Designated 
Series 34, the valve designed for pres- 
sures 6000 psi and temperatures 
900 degrees 
Aluminum Co. America, 1501 Alcoa 
Bldg., Pittsburgh 19, Pa., reveals new 
use for corrugated aluminum siding. 
Through use “sandwich” wall with 
one-inch thick glass fiber insulation 
with twice the insulation value 12- 
inch masonry wall. The new type con- 
struction was used building the heavy 
press plant for the Air Force 
the Cleveland, Ohio works the Alu- 
minum Company America. 


mington, Dela., selling Freon 13, 
monochlorotrifluoromethane, nonflam- 
mable and nonexplosive refrigerant de- 
signed for systems producing tempera- 
tures the range minus minus 


TANK LININGS 


and Minimize Corrosion Problems 
ENGINEERS SPECIFY Perma-Line tank 


linings, Amer-Plate, 


®Koroseal, Neoprene 


plastic, etc.—according requirements— be- 


cause experience has proven that Perma-Line 
know-how, workmanship and strict adherence 
specifications, has resulted long and 
trouble free tank operations. 

MAXIMUM PROTECTION against chemi- 
cals, has been built Perma-Line tanks 
every size and shape. Among industries using 
Perma-Line tanks and linings are chemical 
plating, steel and wire, and sewage disposal 
plants, petroleum refineries, paper and pulp 
mills, etc. 

YOUR INQUIRY regarding your particular 
tank industrial lining will receive 
prompt attention. 


Send for FREE booklet 
Protective Linings for 


150 degrees Freon has excellent 
chemical stability and 
metals and other components 
ventional refrigeration equipment, the 
company claims. 
Epocast III, new epoxy resin, has 
been developed and now 
from Furane Plastics, Inc., 4516 Brazil 
St., Los Angeles 39, Cal. The new resin 
intended for use casting, potting 
and laminating. Toxic hardeners are not 
required achieve cure and heat 
sistance the cured product consid- 
erably superior most other low tem- 
perature curing epoxies, the company’s 
literature says. 

Brookfield Engineering Laboratories, 
Inc., Stoughton, Mass., makers the 
Brookfield Synchro-Lectric Viscometer, 
have published 20-page ex- 
plaining use and care the instrument, 


& 

Dow Corning Corp., Mich, 
has developed entirely new class 
vehicles for protective coatings. Copoly- 
nolic resins, they are designed sup- 
plement conventional phenolic for 
applications where added resisiance 
heat, weathering chemicals and 
desired. 


Bart Manufacturing Corp., 
plate through electro-deposition pure 
nickel mild steel plates with clad- 
ding either both sides. clad 
metal suitable for fabrication into all 
types storage tanks, chemical proc- 
essing vessels and other types equip- 
ment and installations where corrosion 
contamination are problems. 


Franklin Wolfe Co., Culver City, 
Cal., has developed method sealing 
flush rivets and screws 
seal against gases fluids high and 
low pressures. The seal consists 
rubber ring which fits around the shank 
the rivet. 

Gulf Oilcoat new rust preventive, 
has been developed the Gulf Oil 
Corp., Gulf Bldg., Pittsburgh, Pa. 
compounded oil with 
high potency additive prevent cor- 
rosion and rust metal surfaces, the 
new product especially applicable for 
protection machinery ship- 
important feature that com- 
patible with machine lubricating oils. 


e 
The Ceilcote Co., 4874 Ridge Cleve- 
land, Ohio, distributing new 4-page 
illustrated catalog entitled “Corobond... 
Improved Bonding Cement 
and Tile.” presents technical 
and general information new 
acid-proof, alkali-proof and 
synthetic resinous bonding cement for 
joining brick and tile. 

filter cloth, suitable for with 
chemicals except fluorine gas, molten 
alkali metals and trichlorine 
now being manufactured 
Filter Media New Haven 
Conn. The cloth said wholly 
resistant molds, mildew and 
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PERSONALS 


Irvin Fullmer, authority the 
field precise length measurements and 
screw thread standardization, 
appointed chief the National Bureau 
Standards Engineering Meteorology 
Section, formerly designated the Gage 


Section. 


ature 


con- 
the 


Alfred Hartridge and Stuart Kos- 
ters have been elected vice presidents 
and Thomas Barry appointed 
assistant treasurer Stone Webster 
potting Enginecring New York, and 
are not Boston 

Sorber, Jr., recently has been ap- 
tem- pointed incinnati District Supervisor 
inpany’s for the Processing Department 
the Salt Mfg. Co. 

Coatings Engineering Co., 

has appointed Richard 
143, Jacksonville, Fla., 
the firm the sales and serv- 
ice linings, sealer and pro- 
tective coatings. 

class Henry Seymour has been appointed 
Copoly- manager sales for V-Corr, product 
the trade name the firm’s 
sins for roofing and siding, steel 
ince coated with enamel. 
Kern, Jr., has been appointed 
the the Colonial Iron Works 
Co. will head the company’s Karbate 
steel Service activities. 
pure 
clad- Robert Keating has been appointed 
‘he clad head the newly formed Industrial 
into all Waste the Graver Water 
Conditioning Co. His efforts will di- 
equip- rected problems waste treatment 
for industry. 


sin, has 
Brazil 
resin 


Chemica 
Darby, 
Chancey 


ratories, 

the 
rument. 


New vice-president and general man- 
ager for the Garfield Wire Division 
the Overlakes Corp. Eric Kind- 
quist. Mr. Kindquist formerly was wire 
mill superintendent and assistant works 
manager for the Eastwod Nealley Corp. 

George Pro has been named part- 
ner Air Placement Equipment Co., 
Kansas City, Mo. will charge 
design and development new prod- 
ucts. The firm now 
Bondactor, concrete gunning equipment 
and the Mix-Elevator, mixing and ele- 
vating machine. 


r City, 
sealing 
ovide 
and 
shank 


Oil 
Pa; 
metallic 
ent cor- 
ces, the 
able for 
'tdowns. 
1s COM- 
oils. 


Omar Greene has been appointed 
general sales manager for the Carpenter 
Steel Co., Reading, Pa. the same 
the company named John 
Thompson, manager sales develop- 


Cleve- 
ment, new staff assignment. 


4-page 
bond... 
for oland France has been appointed 


manager the paint sales division 
the Joseph Dixon Crucible Co., accord- 
Ehlers, industrial sales Mr. 
France will concentrate expanding 
the Dixon distributor program. 
with 
Terrence Taylor, former research 
ride Scientist with the Atomic Energy 
ational Commission has been named chief engi- 
wholly pany’s Valve Division plant 


echnical 
tle new 
1 i-proof 
nent for 
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SARAN RUBBER RESISTS 
FLUOBORATE PLATING 
SOLUTIONS 


Plating Tanks Lined with Saran Rubber Reduce 
Operating Expense Eliminating 
Contamination, Corrosion and Current Leakage 


Saran rubber lined 
cadmium, copper, zinc tin fluobo- 
rate solutions are providing platers 
with better profit picture. Other 
applications this versatile material 
have proved equally effective. fact, 


Saran Lined Pipe Company 
2415 Burdette Ave., Ferndale 20, Mich. 


Please send your catalog Saran 
Rubber Tank Lining. 


Title 

Company 
Addres 


City 


State. 


saran rubber’s high degree chem- 
ical and abrasion resistance also make 
the ideal lining for reactors, storage 
and processing tanks. 


Saran rubber application work fast 
and conveniently available through ex- 
perienced, factory-trained tank liners 
located many industrial centers. 
Get touch with applicator 
contact the nearest Saran Lined Pipe 
Company office for information 
how add years the life your 
equipment with saran rubber. 


RELATED rubber 
molded parts—stoppers, diaphragms, 
various-sized moldings for valves, in- 
struments, etc. Saran lined steel pipe— 
corrosion-resistant pipe that gives 
long-term operation with minimum 
maintenance costs. 


SARAN LINED PIPE COMPANY 


2415 BURDETTE AVENUE, FERNDALE 20, MICHIGAN 


NEW YORK BOSTON PITTSBURGH TULSA PHILADELPHIA CHICAGO PORTLAND « INDIANAPOLIS 
SAN FRANCISCO * HOUSTON « SALTLAKE « LOS ANGELES « SEATTLE « CLEVELAND « CHARLESTON, S. C. 


MINNEAPOLIS BETHLEHEM WASHINGTON 


BUFFALO « 


SPOKANE ST. LOUIS PHOENIX 


FT. WILLIAM « TORONTO MONTREAL VANCOUVER 
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PERMANENT 
Lead-Wire 


igid 
Assures PERMANENT 


CPS GRAPHITE ANODES quality control tests. 


Periodic tests destruc- 
With standard tion are also made. 


lead wire extra destructive tests the wire 
separates BEFORE the CPS 


cost. Large stocks ferrule attachment with 
unfinished cylinders the wire fails. 

permit prompt 
shipments any length 


lead wire #4, 

direct-burial 
cable (Including 
heavy-wall polyvinyl 


Photo above shows testing CPS graphite 
anodes for permanency lead-wire at- 


insulation tachment. right (A) test- 
ing device developed CPS assure 
oil-soaked soils). quality control lead-wire atachment. 


(B) Non-destructive minimum 300 Ib. 
setting wrench (C) Indicating destructive 
tester. 


OFFICES LOCATED 


MATERIALS INCLUDE: Box 6387 
Dow Magnesium Anodes (4601 Stanford Street) 
CPS Graphite Anodes Houston 6, Texas 
Good-All Rectifiers Phone JA-517! 


Polyken Protective Tape Coatings 
Betzel Tapesters 


Fisher M-Scope Pipe and Cable Locators 314 Thompson Building 
Agra and CPS Meters NEW ORLEANS 


Associated Research Resistivity Meters 
1639 Robert 


olloway Shunts Phone 


Direct-Burial Cable 

New Branch Office 

CORPUS 


Everything the cathodic protection field 402 Fairmon: 
from insulating washer turnkey contract installation. Phone 
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CORROSION ABSTRACTS 


Vol. May, 1954 No. 


Page 

CHARACTERISTIC CORROSION 

3.5 and Mechanical 

3.6 Electrochemical Effects 

ENVIRONMENTS 


MEASURES 


5.2 Cathodic 124a 
5.4 Non-Metallic Coatings and Paints. .126a 


MATERIALS CONSTRUCTION 
6.4 Non-ferrous Metals and 
6.6 Non-Metallic Materials 
EQUIPMENT 


7.1 Engines, Bearings, and 
7.2 Pipes and Meters......... 129a 


INDUSTRIES 


CHARACTERISTIC 
CORROSION PHENOMENA 


3.4 Chemical Effects 


3.4.4, 3.5.9, 3.5.11, 3.7.2 

The ‘Inverse Dependence’ Metallic 
Corrosion the Intensity the Ag- 
Factor. (In German). 
Metall, 13/14, 356-360 (1952) 

author refers cases where 
apparent increase corroding factor 
leads unexpectedly reduced rate 
attack. example, exposed the 
acetic acid solutions cor- 
percent; for cadmium the figure 
percent. These facts are explained 
the the water vapor pressure. 

sodium hloride solutions reduces their 
zinc, and the attack 


distilled water fastest 70°C. 
The effects certain impurities zinc 
its solution non-oxidizing acids 
are also quoted. 

Factors which seem some cases 
have corrosion-inhibiting effect are: 
increased concentration salts acid, 
quantity attacking agent (e.g., iron 
sea water), movement attacking 
fluid, increase temperature, rain, com- 
position attacked metal. Numerous 
6054 


3.4.9, 5.9.4, 2.3.5, 6.4.2 

Effects Water Vapour the Elec- 
trical Properties Anodized Alumin- 
ium, ANSBACHER AND JASON. 
Nature, 171, No. 4343, 177-178 (1953) 
Jan. 24. 

denser which consisted commercial 
purity aluminum wire 1/16 in. diam- 
eter was measured. The wire was anod- 
ized and thin metallic layer aluminum 
evaporated the oxide film. This 
was placed enclosure which 
water vapor was admitted under con- 
trolled conditons. Results were follows: 

where the change capacity rel- 
ative the maximum change capac- 
ity (that is, the saturation vapor 
pressure) and the relative humid- 
ity. The leakage resistance the 
aluminum oxide 50°, 60° and 70° 
was found decrease exponentially 
with increasing water vapor pressure 
each case the relationship can ex- 
pressed as: exp where 


PHOTOPRINTS and/or 
MICROFILM COPIES 


Technical Articles Abstracted 


CORROSION ABSTRACTS 


May Obtained From 


ENGINEERING SOCIETIES LIBRARY, 
West 39th Street, New York 18, 

CARNEGIE LIBRARY PITTSBURGH, 
4400 Forbes St., Pittsburgh 13, Pa. 


NEW YORK PUBLIC LIBRARY, New 
York City. 

LIBRARY, Office Librarian, Wash- 
ington, (Special forms must 
secured). 


LIBRARY CONGRESS 
Washington, 
JOHN CRERAR LIBRARY 


East Randolph St., 
Chicago Ill. 


Persons who wish secure copies 
articles when original sources are un- 
available, may apply directly any 
the above for copies. Full reference in- 
formation should 
The National Association Corrosion 
Engineers offers warranty any 
nature concerning these sources, and 
publishes the names for information 
only. 

NACE will NOT accept orders for 
photoprint microfilm copies ma- 
terial not published the association. 


CODE AGENCIES SUPPLYING CORROSION ABSTRACTS 


Neither NACE nor the sources listed below furnish reprint copies. 


ALL—The Abstract Bulletin, Aluminum Laborato- 
ries, Ltd. P, O, Box 84, Kingston, Ontario. 


AWWA—Journal, American Water Works Associ- 
ation, Amer, Water Works Asoc., 521 Fifth 
Ave., New York 17, N. Y. 


Technical Literature, Bell Telephone 
Laboratories, Inc., Murray Hill, N. J. 


BTR—Battelle Technical Review, Battelle Memo- 
rial Institute, 505 King Ave., Columbus 
Ohio. 


BNF—Bulletin; British Non-Ferrous Metals Re- 
search Association. 81-91 Euston St., London 
NW 1, England. 


CBEC—Centre Belge d’Etude de la Corrosion 
(CEBELCOR), 17 re des Drapiers, Brussels, 
Belgium. 


CE—Chemical Engineering, McGraw Hill Publish- 
ing Co, 330 W. 42nd St., New York 18, N. Y. 


EL—Electroplating. 83/85 Udney Park Road, 
Teddington, Middlesex, England. 


EW—Electrical World, McGraw-Hill Publishing 
Co. 330 42nd St., New York 18, 


GPC—General Petroleum Corp. of California. 2525 
East 37th St., Los Angeles 11, Calif. 


11M—Transactions, The Indian Institute of 
Metals, 23-B, Notaji Subhas Road, P. O. 
Box 737, Calcutta, India. 


INCO—The International Nickel Co., Inc. 67 Wall 
Street, New York 5, New York. 

1P—tinstitute of Petroleum. 26 Portland Place, 
London W#1, England. 

JSPS—Japan Society for the Promotion of Science, 
Address: Mr. Hayata Shigeno, Secretary, 
Committee of Preventing Corrosion, c/o 
Government Chemical Industrial Research 
Institute, 1-Chrome Nakameguro, Meguro- 
ku, Tokyo, 


MA—Metallurgical Abstracts, Institute Met- 
als, London, England. 4 Grosvenor Gardens, 
London SW 1, England. 

Mi—Metallurgia Italiana, Associazone Italiana di 
Metallurgia. Via S$. Paola, 10, Milano, Italia. 

MR—Metals Review, American Society of Metals. 
7301 Euclid Ave., Cleveland 3, Ohio. 

NALCO—National Aluminate Corp. 6216 West 
66th Place, Chicago 38, Illinois, 

NBS—National Bureau Standards. Supt. 
Documents, U. S. Gov't Printing Office, 
Washington 25, 

NSA—Nuclear Science Abstracts. United States 
Atomic Energy Commission, Technical In- 
formation Division, Oak Ridge, Tenn, 

PDA—Prevention Deterioration Abstracts. Na- 
tional Research Council, 2101 Constitution 
Ave., Washington 25, D. C. 

RM—Revue de Metallurgie, Paris, France, 5 Cite 
Pigalle, Paris (9e), France. 

RPi—Review of Current Literature Relating to the 
Paint, Colour, Varnish and Allied Industries, 
Research Association of British Paint, Colour 
& Varnish Manufacturers, London, Walde- 
grave Rd., Teddington, Middlesex. 

Und Eisen, Verlag Stahleisen, H., 
Dusseldorf, August-Thysen Str. 1. Posts- 
check Koin 4110, (22a) Dusseldorf, Germany. 

TIME—Transactions of Institute of Marine Engi- 
neers, The Minories, London Eng- 
land. 

UOP—Universal Oil Products, 310 South Michi- 
gan Ave., Chicago, Illinois. 

ZDA—Zine Development Association. Lincoln 
House, Turl Street, Oxford, England. 
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where the resistance zero vapor 
temperature.—A 6089 


3.4.10, 6.3.14 

Studies the Corrosion Metals 
Occasioned Aqueous Solutions 
Some Surface-Active Agents. Pt. III. 
Tin. Ross. Applied Chem. (Lon- 
don), Pt. 526-531 1952, Sept. 

The action dilute aqueous solution 
representative anionic, cationic, and 
non-ionic wetting agents sheet tin 
has been studied, using distilled wa- 
ter and London tap-water with and 
without Zeolite softening treatment. The 
effects varying the temperature and 
the solution were also investi- 
gated. Most the anion-active agents 
were corrosive towards tin, exceptions 


being sulfonated castor oil, which was 
practically inactive, and sodium alkyl- 
arylsulphonate, with which attack was 
very slight. With two the cationic 
compounds moderate corrosion, increas- 
ing with increasing concentration, was 
noted, but attack tin immersed 
triethanolamine solution was observed, 
though precipitate magnesium (hy- 
droxide) was deposited the tin when 
these solutions had been made with 
tap-water. The sample the non-ionic 
group examined produced measura- 
ble attack, but the whole surface the 
tin specimens was many cases cov- 
ered with colored films after immersion. 
general, tap-water solutions were less 
corrosive than those distilled soft- 
ened water, and the effects 
changes were very variable. The results 
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ANODE 


Lead wire cannot pull loose Inter- 


locking spirals provide for perfect elec- 
trical and mechanical connection. 


Eliminates high resistance bonding 
Thin section core insures perfect 
bonding magnesium core. 


More useful current per 
The core’s small surface area helps 
utilize more efficiently the last pound 
magnesium. 


The perfect bond Solidly bonded 
wire extends full length expendable 


magnesium. 


Pending 
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are graphically expressed, and mecha- 
nism suggested.—MA. 5887 


3.5 Physical and Mechanical 
Effects 


3.5.8 

Evidence Corrosion Failures 
Drill Stem Members. Farr. 
No. 108-111 (1953) Apr. 

Corrosion fatigue occurs drill stems 
during drilling operations, cracks 
tion cyclic stressing 
pitting. Fatigue failures will occur with- 
out the presence corrosion, but they 
occur quicker with corrosion present. 
Efforts reduce corrosion 
ures were made Hughes 1932 when 
was recommended protective coat- 
wrapped around the pipe 
counterbore the tool joint. prob- 
lem was solved welding the joint 
the pipe, preventing the from 
reaching threads the zone. 
Zones various drill stem 
with greatest susceptibility 
are illustrated. Failures adja- 
drill collar are vastly under 
corrosive conditions. 

pate corrosion fatigue failures detec- 
tion cracks. Preliminary tests indicate 
that under corrosion fatigue 
proportional the severity corrosion. 

Corrosion drill collar boxes fre- 
quent and serious. Practically 
drill stem members result difficult 
fishing jobs. 


3.5.3, 6.6.6, 8.4.3 

How Combat Erosion Fluid Cat 
Crackers. Standard Oil 
Dev. Co. Oil Gas J., 51, No. 46, 262-264+ 
(1953) Mar. 23. 

Considerable progress was made 
reducing and combating erosion that 
now accepted routine mainte- 
nance matter. Various test programs 
were carried out Standard Dev. 
Co. evaluate some the uncertain- 
ties regarding erosion. The first was 
lab program which jet catalyst- 
laden air was made impinge upon 
sample plates various metals de- 
termine relative erosion rates. Another 
investigation was made determine the 
ability non-metallic castable refracto- 
ries resist 6246 


122-123 (1953) Jan. 23. 

Cavitation attack can produce spongy 
surface though the metal 
chemically attacked cause depressions 
though the metal had been 
struck with ball-ended hammer. The 
spongy type attack characteristic 
cavitation water turbine runners 
near their discharge surfaces. ham- 
mer-blow attack common the 
bosses ships’ propellers. Both these 
types cavitation damage can fully 
explained the result attack 
highly compressed bubbles 
gas. The major part the avail- 
able for the attack stored bub- 
bles and not the surrounding 
The high temperatures attained the 
bubbles assist the attack and some 
cases may primary cause dam- 
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age. The resulting temperature gradients 
the metal attacked 
thermoelectric effects which will lead 
water. Cavitation seems, therefore, not 
the result bubble collapse, 
maintained some. Such 
the opinion, cannot High 
pressure and high temperature the 
gas within the bubble can, however, ac- 
count for all types damage observed 
under cavitation 6271 


Corrosion. IV. Allen Eng. Rev., 
1953, 12-15, Jan. 

Covers data gauge 
(0.87% carbon, 0.51% chromium); phos- 
phate-coated mild steel; electrodeposited 
cadmium and chromium; Inconel; 
Monel; nickel (annealed, H., elec- 
and Grades and Results 
and Detailed information 
effects, otherwise, lubri- 
cants, advatageous effects white 
lead alone with molybdenum disulfide 
Methods preventing fretting corro- 
sion are 6119 


3.5.8, 1.2.2. 8.4.3 
Drill Corrosion West Texas. 


STANLEY Corrosion, No. 
112-113 (1953) April. 

Each the 700 more drilling rigs 
operating West Texas has invest- 


ment $70,000 drill stem 
and one drilling company there esti- 
mates stem costs each rig 
$137 day. large part the cost 
attributed rapid depreciation drill 
stem from corrosion and corrosion fa- 
tigue, heavy corrosion from underlying 
salt strata being the principal culprit. 
Deeper wells drilled recently have faced 
increasing corrosion problem 
result reduction salt content 
well fluids 

The very costly results corrosion 
fatigue failures drill collar joints 
cited, including the 
tional resulting from mitiga- 
tion measures. 

Hughes Tool Company first placed 
cast zinc rings boxes before the pin 
screwed in, thus forcing the ring 
into place and intimately engaging the 
unengaged threads the bottom the 
box. These proved unsatisfactory, 
strip was pressed place 
the Tests the rings 
are described. Recent changes drill- 
practice have made magnesium rings 
unsuitable and aluminum rings are be- 
ing 6137 


Practical Evaluation Metallic 
Coatings Affecting Sensitivity 
Stress-Corrosion Failure. Han- 
Non. General Electric Co. Metal Finishing, 
50, No. 10, 65-66, (1952) Oct. 
Evaluation the effect metallic 
the bolt member trans- 
clamps. The majority 
evaluation tests were conducted 
mercurous nitrate solu- 
tion supplementing tests being con- 
ammonia atmosphere. The 


used were forged from alloy 
copper, aluminum and 
metallic coatings applied 


composite electroplates copper 
nickel chromium, copper nickel 
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Read not long ago that the cost 
corrosion industry each year esti- 
mated million dollars. don’t 
have any idea how they arrive 
but the pipe line business every- 
body knows it’s pretty true. That’s why 
when started the business coat- 
ing and wrapping pipe took 
mighty careful look-into seeing that 
got the very best coatings and 
wrapping—and got hold the 
people with reputation for doing 
work right and with products famous 
for dependability. figure it’s lot 
better have friends who come back 
for our services than customers who 
don’t. Seems that man’s friends 
are his best advertisement—while 
just about anybody with cash can 
and just naturally 
like doing job that gets praise. 
our business we’ve seen lots fly-by- 
nights products and people and 
find satisfying keep using 
products and people that are tried and 
proved. the Piney Woods some- 
body told old Jake that his hound 
dawg sure looked old—and Jake just 
said ... just SEASONED.” 
That’s what think our years 
the business too. hope have 
opportunity serve you this year. 
Men experience and the best 
equipment are your service. 
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tin, copper silver, copper tin, 
nickel tin, and single electroplates 
silver, cadmium, and tin. The data re- 
sulting from tests ammonia are con- 
sidered more significant rating the 
effectiveness various coatings, insofar 
atmospheric stress-corrosion failures 
are concerned. Tables.—INCO. 6092 


3.5.8, 2.4.2, 1.6 


Symposium Fretting Corrosion. 
1953, pp. American Society for Test- 
ing Materials, 1916 Race St., Philadel- 
phia Penn. 

Campbell, McDowell, Oscar 
Horger, Herbek, Jr. and 
and McClellan. The booklet also in- 
liers and general discussion the five 
papers presented. Mr. Campbell discusses 
fretting wear metal surfaces from the 
broad view. Fretting corrosion 
vealed unusual type—a cor- 
rosion “oscillatory relative motion.” 
This motion between supposedly-fixed, 
mating parts shown cause gross 
slip between the surfaces sometimes ac- 
celerated abrasive oxide films formed 
result the wear. Some ways 
mitigating the slip and suggestions 
future research regarding the mechanism 
are given. Valuable information was 
given Mr. McDowell the result 
work which subjected the con- 
ditions fretting corrosion 
number combinations different met- 
als that could compare the suscep- 
tibility these this “corrosion 
motion.” Regarding remedies 
some interesting comments offer. 
anyone concerned with the increasing 
number service failures occurring 
all types machinery and equipment 
due fretting, Mr. Horger’s encourag- 
ing results improving fatigue resist- 
ance minimizing fretting corrosion 
should helpful guides further re- 
search. Messrs. Herbeck and Stohecker’s 
paper gives results research evaluat- 
ing effects some basic characteristics 
minimizing wear from this phenomena. 
Messrs. Uhlig, Tierney and McClellan’s 
paper describes test machine designed 
and constructed measure fretting cor- 
rosion weight loss under precisely 
defined conditions. The booklet well 
illustrated with color and black and 
white photographs. Papers the sym- 
were discussed experts the 
field concerned and their comments are 


included. 6299 


3.5.8, 3.4.1 

Chemical Causes Wear. 
Engineering, 173, 693-694 (1952) 
May 30. 

Discusses typical fields 
chemical causes wear, practical 
significance, have been identified: gen- 
eral lubrication, where there chemical 
attack the atmosphere; engine 
and gear lubrication, with chemical at- 
tack the lubricants; and engine 
lubrication, with chemical attack the 
combustion products. Data are charted. 


—BTR. 5984 
3.5.8, 3.5.3, 5.9.4 


Paper before Inst. Metals, Symposium 
Properties Metallic Surfaces, Nov. 
1952. Automobile Engr., 43, No. 563, 77-80 
(1953) Feb. 

discussion 


wear phenomena 


Vol. 


which includes effects lubrication 
the nature the superficial layer 
ning-in and removal particles ma- 
terial, abrasion and fretting COrrosion 
prolonged sliding, modification the 
bearing surface, changes below the 
face, artificially modified layers such 
phosphate coatings and 
faces, and surface layer reaction with 
lubricant. Reference made 
copper, and ferrous specimens. refer. 
ences.—INCO. 6254 


3.5.8, 3.7.2, 6.2.3, 6.2.4 

Intergranular Stress-Crack Corrosion 
Plain Carbon and Low Alloy Steels 
and Its Prevention Titanium 
Tantalum-Niobium Additions. 
LECKEN AND VDE Comm, for 
Materials, Report No. 842. Stahl und 
Eisen, 73, No. 12, 785-789 June 

Effects determining the occurrence 
stress-crack corrosion 
Steel tubes, including 18-8, were tested 
nium tantalum-niobium the steel was 
compared with addition 
Welds resistant caustic embr ttlement 
are 6283 


3.5.8, 4.4.7 

Lubricant Corrosion Licked, 
ASTM, New York, Feb. 29, 1952 
Chem. Eng. News, 30, No. 1098 
(1952) March 17. 

Corrosion lubricants longer 
major problem. sulfide 
when properly applied appears 
perior all other lubricants 
ing fretting corrosion. Crevice 


overcome design was also 
—INCO. 5979 


3.5.8, 7.3, 8.9.5 

Corrosion-Fatigue Failure Marine 
Propeller Shaft. Corro- 
sion, No. 298-302 (1953) 

unusually clear example cor- 
rosion-fatigue failure used basis 
for discussing those forms fracture 
which chemical attack 
mechanical stress destroy engi- 
neering The term 
chemical” introduced cover the 
entire category stress-corrosion, cor- 
rosion-fatigue, metal-fusion, stress-rupture 
and related types attack; and new 
fracture terminology given for precise 
description fracture details. gen- 
eralized thermodynamic theory then 
imposed changes thermodynamic 
crosystems such grain boundaries 
produce intergranular and 
subgrain micellar boundaries 
produce transgranular cracking 6145 


3.5.9, 2.3.4, 2.4.2, 4.3.2, 4.3.3 
Corrosion Aqueous Solutions 
Elevated Temperatures and Pressures. 
sion, No. 287-293 (1953) Aug. 
Recent trends the indus- 
try are the direction 


peratures and pressures. Few are 


above the atmospheric boiling 
the solutions. This paper data 
the corrosion variety metals 
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For more than third 
ACP research chem- 
ists and ACP technical repre- 
sentutives the field have 
metal preservation. They have 
chemicals which either protect 
superior bond for decorative 
and protective paint finishes, 
and now, ACP chemicals and 
processes are being used the 
world around reduce costs, 
speed production and add 
the life-span countless 
products. 


ACP metal protective chemi- 
cals include: protective coat- 
ing chemicals for steel, zinc 
and aluminum; metal cleaners 
and rust removers; final rinse 
controls; pickling acid inhibi- 
tors; copper coating chemi- 
cals; soldering fluxes; alkali 
and addition agents; 
copper stripping 
ening 


PAINT BONDING 


zinc phosphate coatings improve paint adhesion 
automobiles, refrigerators, projectiles, rockets, and many other 


steel and iron fabricated units components. 


zinc phosphate coatings, make paint stick 


galvanized iron and other zinc and cadmium surfaces. 


protective coatings provide improved paint adhesion 
and high corrosion-resistance for aircraft and aircraft parts, awnings, 
wall tile, signs, bazookas, and many other products made 


aluminum. 


RUST PROOFING 


zinc phosphate coatings provide rust and cor- 
rosion proofing for nuts, bolts, screws, hardware, tools, guns, cart- 


ridge clips, and many other industrial and ordnance items. 


PROTECTION FOR FRICTION SURFACES 
“THERMOIL manganese-iron phosphate coat- 


ings provide both rust proofing and wear resistance anti-galling, 


safe break-in, friction rubbing parts. 


IMPROVED DRAWING AND COLD FORMING 


zinc phosphate coatings make possible im- 
proved drawing, cold forming and extrusion such steel products 
sheets for stamping, bumpers, parts formed, prior plating 


painting, cartridge cases, etc. 


AMERICAN CHEMICAL PAINT COMPANY 


General Offices: Ambler, Penna. 


Detroit, Michigan 


Niles, California Windsor, Ontario 


: 


acids and sodium hydroxide tempera- 
tures 425°F. The metals and alloys 
include CF-8, CF-8M,CN- 7MCu, CB-30, 
cast titanium and high silicon iron. 
general, corrosion increases rapidly 
the temperature raised above boiling 
and some cases very rapid and previ- 
ously unexpected attack occurs. Some 
data lower temperatures are included 
for comparison. Data are also presented 
the inhibiting effects metallic ions 
solution and some cases spectacu- 
lar decreases corrosion rates are ob- 
served. example the effect copper 
ion corrosion stainless steel 
phosphoric acid, Sub-surface corrosion 
stainless steel hot caustic de- 
scribed. Borderline passivity effects 
hot acids are discussed. Equipment for 
conducting corrosion tests elevated 
temperatures and pressures described. 


6121 


3.5.9, 5.4.2, 2.2.5 

High Temperature Ceramic Coatings 
Industrial Application. Kroscu. 
Solar Aircraft Co. Materials Methods, 
37, No. 162+ (1953) Jan. 

They are prolonging life heat treat- 
ing fixtures, furnace parts, and equip- 
ment processing industries. Tests are 
being made find the value coatings 
protection against the corrosive ef- 
fects mild acids and alkalies chem- 
ical processing and similar applications. 
Burner tubes made Inconel, one 
coated, the other uncoated, were sub- 
jected field test. They were oper- 
ated After 136 hr. opera- 
tion, the uncoated tube was completely 
corroded and eroded. But after 566 hr. 
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operation, the ceramic tube was still 
serviceable condition. Photographs.— 
INCO. 6136 


3.5.9, 5.8.2, 4.4.3, 8.1.3 

Accelerating Effect Decreasing 
Temperature Corrosion Glycol 
Corrosion, No. 284-286 (1953) Aug. 

The corrosion galvanized steel 
solutions ethylene glycol containing 
borax found increase with decreas- 
ing temperature. This believed 
due the formation soluble com- 
plex zinc salt, the stability which 
greater the lower the temperature, which 
prevents the formation barrier film 
insoluble corrosion product. Cad- 
mium, magnesium and brass are attacked 
low temperature glycol-borax so- 
lution the same mechanism, 
solutions glycol containing 
sodium acetate sodium benzoate. 6277 


High Temperature Materials: Tests 
Used Criteria Service Behaviour. 
(In English). Schweiz. Arch. 
angew. Wiss. Tech., 18, No. 88-97 
(1952). 

The properties required materials 
for use elevated temperatures gas 
turbines are listed and methods test- 
ing these properties are discussed. The 
significance the onset tertiary 
creep emphasized, and shown that 
Nimonic alloys tertiary creep begins 
lower strains the temperature rises 
and time increases. suggested that 
time fracture largely determined 
some condition the grain bound- 
aries the balance between the 
properties the grain boundaries and 
the grains and that optimum creep prop- 
erties are obtained only controlled 
amount over-aging, delayed cooling 
from the solution temperature pre- 
cipitation temperature higher than 
that which produces maximum hardness. 
There steady decrease room- 
temperature fatigue properties with strain 
tertiary creep, Gerber diagram for 
Nimonic 80A 700° 750°C. plotted. 
studying the effect vanadium the 
fuel the oxidation high-tempera- 
ture alloys, the amount and method 
supply the accelerating agent greatly 
influence the extent which the rate 
oxidation affected. Nickel-chromium 
alloys are much more resistant accel- 
erated oxidation than iron-rich alloys, 
probably because nickel oxide 
scale not fluxed the vanadium 
pentoxide; however, the iron-containing 
materials are more resistant sulfur 
which may also present the prod- 
ucts combustion, and vanadium pent- 
oxide has been shown stimulate sul- 
fidation. suitable balance iron and 
nickel must found for any particular 
ratio vanadium pentoxide sulfate 
the fuel ash. Rig tests for thermal 
shock are also described. references. 


6086 


3.6 Electrochemical Effects 


3.6.5 

Interpretation and Significance Po- 
tentials Metals Aqueous Solutions. 
Morris Corrosion, No. 10, 372- 
376 (1953) Oct. 

The potential metal aqueous 
solution dependent both the re- 
action reactions which 


Vol. 


place between the metal surface and 
environment and the physical 
the system. When metal 
roding not only the system not 
equilibrium but there 
than one reaction taking place. The 
tential which measured therefore 
mixed polarized potential. Because 
this, the measured potential 
criterion the corrosion resistance and 
must considered relation the 
environment. The effect the resistance 
paths the system the potentials are 
iron various systems are given and 
the main factors determining these po. 
tentials are outlined. 


3.6.5 

The Behavior Metal Complexes 
Chem. Education, 29, 
June. 

Surveys ways which properties 
aqueous metal ions are 
plex formation, with special 
the formation mpounds 
Topics discussed solubility, 
trical conductance, interaction with hy- 
drogen ions, and 
oxidation potential. Graphs. 


3.6.5. 

Electrochemical Reactions Friction 
Systems Elevated Temperatures and 
Their Effect the Wear Plant 
chinery. (In German). 
Metalloberflache, Sec. A., 
(1952) Aug. 

The magnitude friction between 
surfaces moving against each other un- 
der dry, normal-temperature 
depends the mutually 
sure. the type the materials, and 
the nature the surfaces. 
the two moving surfaces. the resulting 
internal friction theoretically 
pendent the materials 
cally, however, differences 60% 
are not unusual bearing 
systems, indicating that the choice 
materials great importance for 
minimizing wear. 

automotive, locomotive, steam 
gine, turbine, and similar machine sys- 
tems which temperatures 
C., water vapor, combustion gases, and 
other chemical agents play important 
role, the amount purely mechanical 
wear usually far exceeded the 
losses caused chemical 
chemical phenomena. systems, 
which practice are the most impor- 
tant, the chemical reactions induced 
the aging lubricants invariably lead 
the dissolution considerable amounts 


iron and the formation 
and organic ferrous compounds. 
dition, the two metallic parts 


tion system, though separated thin 
lubricating film, are usually connected 
common machine frame. During 
aging this film, electrically conducting 
compounds are formed, and tlie entire 
friction system represents less 
than short-circuited galvanic cell 
tial independent the electrolyte and 
dependent solely the the 
redox potentials the two metal 
faces. 

Electrochemical losses not accountable 
for chemical corrosion have 
also been observed high 
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Since 1927 
Water for corrosion 


buildings, boilers and 
air systems. 


Main West 126 Street, NYC 
and separated weak 
acid medium. 
the two components 


system should se- 
way that the ratio 
close 


metal 
lected 


potentials 

possible one and, secondly, that their 
solution potentials are low 
Where this not feasible, the 
cheaper alloy should have the higher 
solution potential. Redox potentials 
alloys can controlled suitable 
alloying additives and, possibly, also 
changes the production methods. 


Electrical insulation the two poles 
will help eliminate electrochemical 
6078 


3.6.6, 6.4.2 


Study Corrosion and Its Pro- 
tection Aluminum Alloys Contact 
with Dissimilar Metals. Karo, 
Nakamura, AND Hacutya. 
Light Metals (Japan), No. 71-82 (1953) 
Feb, 

Several protective methods alumi- 
num alloys against corrosion contact 
with dissimilar metals are compared. 
are that inserting plate, cad- 
plate and calking paste respec- 
tively combined painting. 

Tests were carried out respect 
the change appearance and the de- 
crease tensile properties alloys sub- 
corrosion 5.85% sodium 
chloride plus 0.3% hydrogen peroxide 
solution month and months. the 
panel plate ND-O strip 
steel brass band was attached 
means mild steel rivets. Various 
combinations vehicle and pigment 
calking paste were tested the pro- 
tective against contact corrosion, 
resulting the paste alkyd resin 
containing aluminum powder, powder 
and was found the 
Most effective. When 
plate has not been painted, insert 
plate the most effective, while 
the zine compara- 
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POSITIONS WANTED 
and 
AVAILABLE 


Active and Junior NACE members may run 
without charge two consecutive advertise- 
ments annually under this heading, not 


over words set point text type. 


Firms seeking employees, regardless of 
NACE membership, may run an advertise- 
ment the same specifications in- 
definitely. 

Advertisements other specifications will 
be charged for at standard rates. 


Positions Available 


Corrosion Engineers. Positions available 
for graduate electrical engineers 
equal. Previous field and design ex- 
perience corrosion mitigation systems 
required. Extensive travel involved. 
Salary open. The Hinchman Corp., En- 
gineers, Francis Palms Bldg., Detroit 
Mich. 


Sales Representatives for DEL Protec- 
tive Coatings. Protected territories avail- 
able qualified individuals com- 
panies. objection carrying non- 
competitive lines. Write David Long 
Corp., 220 East 42nd New York 


Representatives companies handle 
additional established line corrosion re- 
sisting coatings and linings. Protected 
Territories available. Repeat business 
established accounts. Extensive research 
facilities—strong office support. Carbo- 
line Co., 331 Thornton, St. Louis 19, Mo. 


Corrosion Engineer—Graduate engineer 
with field and design experience ca- 
thodic protection systems. Extensive 
travel. Salary open. Harco Corp, 
Box 7026, Cleveland 28, Ohio. 


Corrosion Engineer for Venezuelan as- 
signment with major oil company. Must 
have degree and related petroleum ex- 
perience. Will initiate 
protective program. Responsibility for 
all corrosion problems both internal and 
external. Give full details reply 
Box 2819, Dallas, Texas. 


CORROSION ENGINEER 
Foreign PhD physical 
search program major Middle East 
oil producer. Experience in, corrosion 
research desirable but not essential. 
Program includes analysis and mitiga- 
tion plant corrosion problems and in- 
vestigation additives, inhibitors, etc. 
Salary commensurate with experience 
and training. Write, giving full particu- 
lars regarding personal history and work 
experience. CORROSION, Box 54-8. 


Sales Representative. Opportunity for 
recent chemical engineering graduate 
specialize plastic coatings 
sion field work. Mechanical background 
would prove helpful. excellent op- 
portunity get the ground floor 
field corrosion service and grow with 
Kirwan Engineering Co., Inc., 900 
Monument St., Baltimore 


Positions Wanted 


Corrosion Engineer—14 years’ experi- 
ence, last with major non-ferrous 
alloy producer service chemical 
industry. Wants relocation North East 
with chemical allied industry plant 


corrosion metallurgical engineer. 
CORROSION, Box 54-3. 


Corrosion Engineer, electrical en- 
gineering, graduate work Harvard and 
MIT. Six years’ experience design and 
field installation corrosion mitigation 
systems and pipe line coatings. Desires 
relocate. CORROSION, Box 54-5. 


Research Engineer—PhD Metal- 
lurgy. Three years’ experience cor- 
rosion research; years heat treat- 
ment metals. Additional knowledge 
hydro- and electro-metallurgy, X-ray 
diffraction, spectro-analysis and powder 
metallurgy. Desires position with less 
demands. CORROSION, Box 
54-7. 


Corrosion Engineer with years’ ex- 
perience the oil and gas and utility 
industries, including department 
head desires sales engineering posi- 
tion the West Coast. CORROSION, 
Box 54-9. 


Electrical Engineer, 38, married, 
veteran. Experience estimating, design 
and supervision installations power 
control, telemetering, carrier, radio, in- 
struments, cathodic protection, etc. 
industrial and gas pipe line. Summary 
request. CORROSION, Box 54-10. 
Articles meetings pertaining corro- 
sion control held anywhere the world 
are welcomed for publication Corro- 
NACE official monthly magazine. 


How CORROSION 
Indexed 


Annually, in December issue, a cross-refer- 
enced tabular topical index of the ma- 
terial published in the Technical Section 
is published. An alphabetical subject index 
will be published in the December, 1954 
issue, 

Annually, in December issue, an alphabetical 
author index is published. 

Annually, in December, a tabular index to 
the Corrosion Abstract Section is pub- 
lished. 

Monthly, technical articles published in Cor- 

rosion are abstracted in the Corrosion 

Abstract Punch Card Service. 

Year Index, 1945-49, consisting of a cross- 

referenced tabular topical index and an 

alphabetical author index was published 

the December, 1950 issue Corrosion. 

| Bibliographic Surveys of Corrosion—Corrosion 
NACE’s Bibliographic Surveys. 

Corrosion is regularly indexed by Engineer- 
ing Index. 

10-year Index, 1945-54—In preparation and 
scheduled to appear early in 1955 is a 
10-year index to the Technical Material 
published in Corrosion. It will consist of 
a cross-referenced tabular topical index, 
an alphabetical subject index and an 

alphabetical author index. 

| No indices of other sections of Corrosion 

are prepared by NACE. 

| All indexing is done, as far as practical, 

according to the NACE Abstract Filing Sys- 
tem Index, which is used for NACE Ab- 
stract Punch Cards and the biennial Biblio- 
graphic Surveys of Corrosion. 
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tively large. When aluminum alloy plate 
has been painted, inserted zinc plate de- 
stroys the coatings, the calking 
paste between aluminum and dissimilar 
metal band before painting the best. 
—JSPS. 6161 


3.7 Metallurgical Effects 


3.7.2, 2.2.2, 6.2.1, 5.4.5 

Effect Composition Steel the 
Performance Organic Coatings 
237-241 (1953) July. 

The investigation provides least 
partial answer the question 
whether improved atmospheric corrosion 
resistance alloy steels advanta- 


TK-43 CAN SLASH YOUR COSTS 
ENDING CORROSION LOSSES. 


ASSOCIATION CORROSION ENGINEERS 


geous when they are painted. Steels 
showed 20:1 difference corrosion 
loss between exceptionally low cop- 
per content open hearth iron and typical 
low alloy high strength steel. 
mon automobile paint system was used 
pigmented baking alkyd primer with 
pigmented baking urea modified, alkyd 
top coats, with and without zinc phos- 
phate (Bonderite) pretreatment. Test 
panels were exposed and 800 feet 
from the ocean Kure Beach, 
industrial atmosphere Bayonne, 
J., and rural atmosphere 
Morenci, Michigan. Principal findings 
were: Low alloy steel performed best; 
copper steel next. Low copper content 
open hearth iron worst, painted bare. 
Zinc phosphate pretreatment im- 
proved performance all painted steels, 


More oil men are making water-flooding pay off and 

are reducing overhead expense salt water disposal wells, 
gas-lift wells, and flow lines having tubing lined with 
TK-43, the heavy-duty Tube-Kote lining that pays its way 


many times over. 


Replacement costs drop swiftly when injection production 
tubing stays tour” for years instead months, because 
guarded Tube-Kote’s field-tested TK-43. Corrosion 

can’t bite, flow-velocity can’t erode, and electrolytic 

action won’t injure tubing lined with TK-43. other type 
corrosion protection does much! Get the story today 

how Tube-Kote linings and plastic pipe can help you make 


more losing less. 


Write for data see Tube-Kote 
pages Composite Catalog. 


TUBE-KOTE, INC. 


the advantage increasing with 


steels. Best performance was that 
low alloy high strength steel, 


phate pretreated. few weeks’ 
sure feet from ocean led same 
conclusions exposure for much longer 
periods elsewhere. Marine atmosphere 
800 feet from ocean was less damaging 
bare, but more damaging painted 
phere. 6167 


3.7.2, 6.2.2, 3.5.9, 2.3.7 


Some Notes the Oxidation 
ance Boron-Containing 
329-332 (1953) Sept. 

cast alloys 
cation the effect boron the 
tion resistance this family alloys 
percent chromium with balances 
between nickel, cobalt, iron 
were subjected oxidation tests 
1650, 1830 and 2012 Tem- 


were chosen to accelerate tlie attack 
since the effect boron was 


Results this indicate 
that iron and boron and, lesser ex- 
tent, cobalt have adverse effect 
the oxidation resistance. 
strongly decreases the alloys’ resistance 
oxidation. X-ray diffraction work 
dicated that protective scales are 
not compatible with high boron con- 
tents, the balance the alloy 
elements not controlled. was 
found promote the formation com- 
plex spinel and wolframite type oxides 
was concluded that while has 
sistance chromium-nickel-iron-cobalt 
alloys, boron bearing alloys may de- 
signed which have oxidation resistance 
comparable those without boron 
proper control composition. This may 
accomplished primarily keeping 
the iron content below percent, through 
the use tungsten rather than molyb- 
denum strengthening agent and 
avoiding excessive cobalt contents, largely 
through replacement with nickel. 


Effect Annealing the Resistance 
Galvanized Steel Atmospheric 
Inst. (London), 171, 121-127 (1952) 


atmosphere galvanized wire 
specimens annealed 450°-650°C. was 
compared with that specimens which 
had not been annealed. Annealing 
found markedly increase 
sion-resistance, the lives the 
specimens being more than times those 


mens. The annealed coatings 
the coating increasing time 
temperature annealing; best 
specimens the coating contained 21.6% 
iron, The corrosion-resistance 
increase with the iron the 
coating. The enhanced 
ance the annealed specimens 
corrosion product the surfaces the 
specimens; this layer 
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Withstands coolants 
and 


One the large 84” machining lathes used machine generator shafts the Large Steam Turbine-Generator 
Department General Electric Co. Schenectady receives coating chlorinated-rubber base paint. 


Parlon finishes have proved that paint doesn’t have 


Where coolants and lubricants are used heavy 
machining operations, Parlon (chlorinated rubber) 
based finishes are giving protection far superior 
that which can obtained standard paints. Be- 
cause Parlon stays on—and stands up—a single coat 


ditions demand it, tough, well-anchored coating can 
obtained without extensive surface preparation 
costly application techniques. Make your next main- 
has been found provide, many instances, ample painting job Parlon job, for improved 


coverage and full protection for entire year. appearance and lower long-term plant costs. 


Cellulose Products Department HERCULES POWDER COMPANY 999 Market St., Wilmington 99, Del. 


INCORPORATED 


MADE 
LOOK FOR THIS LABEL 
THE PAINT CAN... 


HER 
CULES CHLORINATED RUBBER 


PARLON CHLORINATED RUBBER PAINTS ARE AVAILABLE FROM 400 MANUFACTURERS UNDER THEIR OWN BRAND NAMES 


123a 


4 ie 


proofs the specimen, thus slowing the 
rate attack, and prevents rain from 
washing away the protective corrosion 
products which are produced galva- 
nized coatings. 5941 


3.7.3, 6.4.2 

Recommended Practices for Spot 
Welding Aluminum and Aluminum 
loys. 1953, pp. American Welding So- 
ciety, West 39th St., New York 18, 

This booklet, prepared the Ameri- 
can Welding Society’s Resistance Weld- 
ing Committee, includes sections ma- 
terial characteristics, surface preparation, 
welding schedules, welding technique 
and defects and causes. 
with references aluminum spot 
welding included. 6232 


The Rapid Softening Cold-Drawn 
Austenitic Stainless Steels. 
ERNE AND Iron Steel Inst., 
171, 249-253 (1952) July. 

detailed study was made the 
effects softening treatment proper- 
ties and structure five different stain- 
less Includes corrosion resistance, 
hardness and microstructure. Recom- 
mended conditions for rapid softening 
are described.—BTR. 5547 


3.7.3, 6.2.5 

Design Properties Brazed Joints 
for High-Temperature Applications. 
Welding (N. Y.), 31, 651-662 
(1952) Aug. 

Tells how, with reducing atmos- 
phere alloy, 
using suitable procedures 
ment, the brazing stainless steel for 
high-temperature work can 
fully accomplished.—BTR. 5683 


3.7.4, 6.2.5, 2.3.5 

The Electrolytic Separation and Some 
Properties Austenite and Sigma 
18-8-3-1 Chromium-Nickel-Molybdenum- 
30wEN. Am. Soc. Metals, Preprint No. 
1952, pp. 

Gives details experimental technique 
and results obtained above investi- 
gation. Transformations extracted 
and massive austenite are compared. 
Ferromagnetic properties low tem- 
peratures, compositions, 
potentials the two varieties are also 
compared.—BTR. 5696 


3.7.4 


Contribution the Problem the 
Austenite-Martensite Transformation. 
32, No. 69-71 (1952). 

Author’s study martensite transfor- 
mation over entire temperature range 
this transformation cooling rate not 
excess F/minute, based dila- 
tometric method (in contrast 
Kurdyumov’s studies based retained 
austenite and the use magnetic anal- 
ysis). Steel compositions studied: 1.2% 
carbon, tool steel; 1.4% carbon, manga- 
nese-chromium tool steel; silicon-chromium 
steel; carbon, chromium bear- 
ing steel; chromium-tungsten and chro- 
mium-tungsten-manganese steels. Inves- 
tigational procedure. Data initial and 
final temperatures martensite trans- 
formation and temperatures corre- 
sponding maximum rate transfor- 
mation steels studied. Rate martensite 
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transformation over entire temperature 
range this transformation for some 
the steels studied. Quantitative data 
transformation process. Conclusions 
drawn from results. (Translation avail- 
able from Henry Brutcher, Box 
157, Altadena, Calif.) 5989 


CORROSIVE ENVIRONMENTS 


4.2 Atmospheric 


4.2.3, 2.3.4 

The Measurement the Dewpoint 
and Sulfuric Acid Vapour Content 


Gas Research Board, Communication 
No. GRB 64, June, 1952, pp. 


connection with corrosion-preven- 
tion studies, deals with electrical 
conductivity method for determination 
sulfur dioxide-sulfur trioxide ratio 
gaseous products combustion and 
describes research work covering varia- 
tion this ratio with factors such 
degree primary aeration, type 
burner, and sulfur content gas. Table, 
graphs, and apparatus diagrams. ref- 
5967 


4.2.3, 7.6.4, 2.4.2, 2.2.8 

Investigation Corrosive Nature 
Flue Gases. Inst. Fuel, 
25, 252-255, 260 (1952) Nov. 

One the most serious problems en- 
countered watertube boilers recent 
years has been the corrosion the air 
heater and other 
faces sulfuric acid formed the 
combination with water vapor traces 
sulfur trioxide produced the boiler 
system and condensed out surfaces 
below the dewpoint. The tempera- 
ture-controlled mild-steel probe described 
this paper was developed with the 
object providing more direct infor- 
mation the mechanism acid 
deposition and attack metal surfaces. 
The function the probe obtain 
relative measure the corrosive na- 
ture the flue gases from boiler 
rather than this stage, simulate the 
rate corrosion obtained any par- 
ticular boiler surface. The instrument 
consists essentially prepared metal 
test surface placed the end long 
probe. The surface inserted into the 
gas stream examined and main- 
tained constant temperature, irre- 
spective fluctuation the gas tem- 
perature. After period 
insertion the probe removed and the 
amount corrosion the test surface 
that has occurred ascertained. The de- 
sign the test head follows: 
l-inch diameter hemispherical mild steel 
test cap fits into heat-insulating col- 
lar, lip preventing air blowing directly 
over the external surface. 
and alumel wire are welded into the 
cap about inch apart and form the 
thermocouple used for measuring and 
controlling the temperature the head. 
The unit mounted the end 
metal probe feet long. Compressed air 
used for cooling passes the center 
this probe through inner tube 
the distributor. After blowing against 
the under-side the cap, discharges 
atmosphere down the 
tween the tube and probe wall, helping 
keep down the metal temperature 
the probe. thermocouple the cap 
connected “Bristol” potentiometer 


Vol. 


pyromaster recorder. This Pyromaster 
provides permanent record the tem. 
perature and maintains any selected 
value making breaking 
whether the recorded temperature 
above below pre-selected datum) 
two relays which operate the two 
cuits controlling the direction 
tion volt single-phase motor 
This motor opens closes valve 
the compressed-air line through high- 
reduction gear—MA. 5019 


PREVENTIVE MEASURES 


5.2 Cathodic Protection 


5.2.1, 7.7, 6.3.6, 4.5.2 


Effects Polarization Telephone 
Cable Buried Through Salt Bed, 
232-236 (1953) July. 


Cathodic protection has applied 
copper jacketed cable salt lake 
bed about one mile wide which the 
earth resistivity was uniform 
about one ampere the 
copper jacket into the low irth resis- 
tivity lake bed area from 
earth resistivity areas side and 
tion effects when the cathodic protection 
current was removed. The loss 
the copper jacket was 
concentrated area about 720 feet 
wide, 360 feet each side the point 
where the cathodic current 
had been drained from the jacket. 
The copper jacket soil tested 
most negative copper sulfate half 
cell the 720-foot area where the cur- 
rent loss was concentrated and was 
the order —1.0 —1.1 volts, Per- 
manent remedial measures will consist 
installations magnesium anodes 
distributed throughout the earth 
resistivity area and insulating joints 
the copper jacket locations where 
large changes the 
occur. 6147 


5.2.3, 7.2, 8.9.3, 4.6.7 


Cathodic Protection Underriver 
Pipe Lines. Loyp and Joun 
Corrosion, No. 303-306 
(1953) Sept. 

Installation cathodic protection 
the 3100-foot portion the one 
inch and six 8-inch crude oi! pipelines 
under the Mississippi River which con- 
nect the Baton Rouge Refinery and the 
Anchorage Tank Farm was completed 
May, 1951. current density 
milliamperes per square foot was used 
the minimum requirement for full 
protection the 52,000 square feet 
ampere, volt rectifier and ground- 
bed were installed each the 
Mississippi River supply protective 
current the pipelines from sides 
the river. The were 
signed utilize the mutual 


effect the anodes force current 
flow toward the middle the 
from the two units. 


tial measurements both the 
river indicate that 
tection was achieved ful 
protection the pipelines 
accomplished. 


May, 
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With “National” Ground Anodes, you’re 
sure glance that buried metal 
structures are fully protected. 


you can’t answer all these questions terms highly 
gratifying cost-wise management, then the 
market for impressed-current system cathodic 
protection, using “NATIONAL” GRAPHITE 
GROUND ANODES. 


Only such system offers this combination advantages: 
Easy installation 


Positively-controlled current flow match 
prevailing conditions 


Constant, instantly-verifiable output. glance the 
rectifier tells you it’s working keeping inspection 
costs low 


Many years fully-effective life free 
costly maintenance 


Completely effective 
economical permanent, 
“National” graphite ground-anode 
systems work best, cost least overall. 


Write for NEW Catalog 
Section S-6500 


The term "National”’ is 
registered trade-mark of Union 
Carbide and Carbon Corporation 


NATIONAL CARBON COMPANY 


ae A Division of Union Carbide and Carbon Corporation 
: 30 East 42nd Street, New York 17, N.Y. 


District Sales Offices: Atlanta, Chicago, Dallas, Kansas City, 
New York, Pittsburgh, San Francisco 
IN CANADA: Union Carbide Canada Limited, Toronto 


CORROSION! 


Will Pay 

YOU Learn 
the Answers 
From Our 


FREE 
BOOK 


WRITE TODAY 


Pronounced 
“Cement” Spelled Backwards 


EMEC 


5.4 Non-Metallic Coatings and 
Paints 


5.4.2 

Zinc Protects Trailer Parts From 
Corrosion. Jron Age, 169, 
No. 22, 82-84 (1952) May 29. 

zine protective coating, Zincilate 
300, used Fruehauf Trailer Co. 
protect steel parts and iron metal cast- 
ings from corrosion less costly than 
cadmium, gives good coverage, un- 
affected marine conditons, mild 
acids, alkalis, hot water 150°F 
and air temperatures 600°F and 
offers satisfactory resistance gasoline, 
salt water, oils, greases and abrasives. 
Zincilate protection permits the use 
carbon steel 
grades such galvanized sheet were 
Carbon steel, aluminum and stain- 
less are used for the body size panels 
the trailers. Application the coat- 
ing described and other advantages 
are given. 


5.4.2, 3.5.9, 4.3.1 

High Temperature Ceramic Coatings 
for Chemical Use. Barrows. Bar- 
rows Porcelain Enamel Co. Products Fin- 
ishing, 17, No. 38-40, (1953) Feb. 
Finish, 10, 24-26 (1953) Feb. 

Ceramic coatings designed 
stand higher temperatures than ordinary 
porcelain enamels can used 1600- 
1800°F. There are groups porcelain 
enamels and ceramic coatings: regular, 
which are suitable for use under normal 
atmospheric conditions with solutions 
free from acids and alkalies; and acid 
resistant, which are resistant most 
acids except hydrofluoric acid. Four fac- 
tors consider for successful ceramic 
coatings are base metal, type coating, 
design and fabrication. Porcelain enamel 
and ceramic coatings are used for coat- 
ing chemical processing vats, acid stor- 
age tanks, brine tanks, chemical piping, 
and smokestacks. Photographs.—INCO. 

6236 


5.4.3, 3.3.4 

Biological Deterioration Polysul- 
fide Polymers Employed Linings for 
Gasoline Storage Tanks. 
(Stanolind Oil Gas Co.) Fore, 
Jr. (Naval Research Lab.). Ind. Eng. 
Chem., 45, No. 374-377 (1953) Feb. 

Construction program underground 
prestressed concrete tanks for storing 
fuel oil, Diesel oil and aviation gasoline. 
Polysulfide polymer linings two 
types, Thiokol Type and Thiokol 
Latex Type were installed. was 
found that attack these linings 
molds and bacteria under conditions 
tropical temperature and humidity can 
inhibited treating the polysulfide 
linings with appropriate fungicide, 
notably pentachlorophenol. Illustrations, 
6097 


5.4.5 

Polystyrene Latex Emulsions and the 
Chlorinated Diphenyls. Chim. 
peintures, 16, No. 173-184 (1953). 

Data are given the use poly- 
styrene latex emulsion paints and 
the chlorinated diphenyls paints, var- 
nishes and lacquers, and notably 
anti-corrosive paints based chlorin- 


ated rubber. Tables compatibility 
typical formulations are 


6218 


5.4.5, 2.3.2 

Performance Pretreatment Primers 
Revealed Accelerated Weathering 
Tests. Products Finishing, 17, 
(1952) Nov. 


etch primer two-solution 
butyral resin/phosphoric acid type 
the foundation for adherent and durable 
coatings paint and enamel 
trial finishing were established test 
procedures incorporating mild 
vere hot humidity, salt spray and open 
atmospheric conditions. The range 
metals used covered aluminum with and 
without chromic sulfuric acid 
treatment, commercial brass mild 
steel sheet with and without immer- 
sion phosphatizing, tinned iron tinned 
steel sheet processed the tinning 
method and mild steel, zinc cadmium 
plated, both with without phosphate 
pretreatment. 
were baking synthetic resin 
type, baking minutes and 
These were tested with without 
primer, the latter being 
modified alkyd type baking minutes 
250°F., air drying alumnium pow- 
der pigmented cellulose and 
pretreatment etch primer, was 
baked for 15-20 minutes Asa 
result the test all 
the finishes lost gloss and chipped toa 
considerable degree. the aluminum 
specimens there was loss color and 
gloss resulting from chalking, but the 
enamel film was still firmly 
the base metal. Very little corrosion was 
apparent the cross-scratclies. With 
enamel finishes, only baked enamels 
were examined aluminum. Primer 
and finish enamel performed badly 
der scratch and this 
applying both plain and chromatized 
aluminum. One coat straight 
the chromated surface however, was 
very good while the etch primer gave 
perfect results both cases.— 


5.4.5, 5.9.4, 5.4.8 

Emphasis Upon Finishing Armament 
(Brit.), Nos. 47; 675-676, 678; 
785-786 (1952). 

The first part deals with the chro- 
mate protection for magnesium alloys 
and reviews the development chro- 
mate solutions for protection 
corrosion. Cleaning the prior 
chromating discussed and the nec- 
essity for removal existing chromate, 
paint corrosion products emphasized. 
Materials for this purpose are 
The second part 
treatments for copper alloys 
effect paint behavior. The 
qualities variety paints, mag- 
nesium alloys different specifications, 
were compared. which 
gave good results were black 
containing chlorinated rubber 
tems employing chrom: 
for magnesium alloys was 
tard but not stop mold grow and 


sion resistance the coatings.—RPI. 
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New TYPE “BT” CONCENTRIC- 
SUPPORT INSULATOR 
New TYPE WmSEAL Completely insulated steel band 
CASING BUSHING with only one joint opened 
Thick, synthetic rubber ring wide for installation. Hard rubber 
anchored plastic-covered, aircraft- skids support pipe center cas- 
cable clamps. Makes water-tight, ing. Assembly clamped plastic- 
short-proof seal end casing. covered aircraft cables. 


New CENTERING New STYLE 


CRADLE THINSULATOR 
massive Con- Similar Insulator 
Insulator. except with steel skids 
Simply slide throughout. Excellent for 
casing end carry soft coatings but does 


weight pipe and back- NOT center 
Replaces Insulator casing. 


end casing. 
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New DO-NUT BUSHING 


STYLE THINSULATOR 
Thin Insulator with rubber- 
lined steel band for 10” and 
smaller pipe casing only 
skids bottom only where 

joint bolted. 


Thick, synthetic ring 
dimensioned grip the 
when hammered into 
size and smaller. 


who renders 


Service the field 
insure correct TULSA OKLAHOMA 


OAKLAND EDMONTON CALGARY TORONTO BUENOS AIRES DURBAN, NATAL, SOUTH AFRICA 
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6.4 Non-Ferrous Metals and 


6.4.2, 5.9.4 
Treated Aluminium Resembles Gold, 
Silver, Chromium. Chem. Eng. News, 
31, No. 10, 1008, 1010 (1953) March 
The process, known “D’Orium,” de- 
veloped Switzerland four years ago, 
electrochemical oxidation process 
which forms oxide aluminum sur- 
faces. claimed give aluminum the 
appearance such metals gold, silver, 
and chromium. Either highly polished 
matte surface can produced. 
modification the process provides 
electrochemical dyeing. The surface 
said hard and resist acid, alkalies, 
and weathering effects. Among the pos- 
sible outlets are for jewelry, window 
frames, automobile trim, and skins for 
airplane fuselages. The United States 
Testing Laboratory has tested the ma- 
terial for ability resist abrasion, cor- 
rosion, and weathering, and also hardness 
and wearability. The process has been 
licensed Miracle Finishes, Inc., af- 
filiate Crosby Products, 
6259 


6.4.2, 5.9.4, 5.4.5 

Aluminium and the Primer Problem. 
Chem. Rundschau, No. 13, 
200-201 (1952); Literatur-Bericht, No. 15, 
(1952); Light Metals Bull., 14, No. 
25, 1001 (1952). 

With aluminum the purpose the 
primer the main ensure good ad- 
hesion the subsequent coatings. Ad- 
hesion determined mainly the 
aluminum oxide surface film. improve 
the adhesion, the aluminum 
treated mixture chromic and sul- 
furic acids, phosphoric acid, the 
Alprox process (alkaline and acid treat- 
ments). The M.B.V. process less suit- 
able. Additional corrosion protection 
provided anodic oxidation. The primer 
coating must not brittle and should, 
course, compatible with the subse- 
quent coatings. Adhesion improved 
the presence drying oils with stoving 
temperature above 150°C., the improve- 
ment being due combination the 
fatty acids with the aluminum. The 
maximum stoving temperature will de- 
pend the alloy and the mechanical 
properties required (Avional and Dur- 
alumin 80°C., other alloys 180°C).—RPI. 

5913 


6.4.2, 3.5.9 

Sintered Aluminium With High 
Strength Elevated Temperatures. 
IRMANN. Metallurgia, 46, 125-133 (1952) 
Sept. 

Discusses factors involved the pro- 
duction sintered compacts prepared 
from pure aluminum powder which are 
stronger and superior pure aluminum 
and its usual alloys. Compares mechan- 
ical, physical, and corrosion properties 
with those pure aluminum and num- 
ber its alloys. Applications discussed. 
Diagrams, graphs, and micrographs.— 


BTR. 5944 


6.4.4, 5.4.5 


Wash Primers for Magnesium. 
Van Loo. Am. Paint J., 37, No. 22, 76, 
78, 80, 82, (1953) Feb. 16. 

Magnesium Air Force aircraft now 


painted with zinc chromate-alkyd resin 
primer and aluminized lacquer. Satisfac- 
tory performance obtained when this 
system exposed normal climatic 
atmospheres the magnesium di- 
chromate treated. Salt air, however, 
causes galvanic corrosion. Dichromate 
pretreatments reduce this corrosion tend- 
ency. maintenance operations di- 
chromating the magnesium not practi- 
cal. lieu this, chromic acid wash 
prepares the magnesium for re-coating. 
Satisfactory adhesion cannot obtained 
this method. Wash primers, meeting 
Specification MIL-P-15328 contain suf- 
ficient phosphoric acid cause blisters 
the primer film due the reactivity 
the magnesium the acid. Reducing 
the phosphoric acid 25% the amount 
specified the specification produces 
satisfactory coating with excellent ad- 
hesion. Decreasing the acid content 
the wash primer ageing decreases ad- 
hesion the film magnesium. Chrome 
phosphate wash primers show promise 
over bare magnesium, although the re- 
duced concentration the phosphoric 
acid may the primary reason for good 
adhesion with severe blistering with this 
type primer treatment.—ALL. 


6.6 Non-Metallic Materials 


6.6.8 

Plastic Materials Construction. 
Seymour. Corrosion, No. 152-158 
(1953) May. 

While the major emphasis plastics 
application has been the novelty field, 
these materials have many chemical and 
physical characteristics which make them 
almost ideal materials chemical 
construction. modern chemical proc- 
ess industry plastics are used primarily 
protective coatings, linings, chemical 
resistant cements, joining materials and 
cast plastic structures. Typical applica- 
tions these materials are fairly well 
known but additional knowledge cor- 
rosion resistance and physical properties 
required insure proper application. 
The use reaction vessels, towers, 
hoods and pipe cast from filled plastics 
expected increase additional 
technical information becomes available. 
The greatest growth industrial plastics 
application will the field ex- 
truded, laminated and reinforced plastic 
materials based plastics which are al- 
ready available commercially. Consider- 
able advances research, design and 
application such materials can as- 
This will permit the construction 
chemical equipment heretofore con- 
sidered impossible. 6143 


6.6.8 

Fluorolubes, Hooker Bulletin No. 30. 
Hooker Electrochemical Company, 
Niagara Falls, Second Revision. 
February 14, 1952. 11, paper 
bound, pp. Available request from 
the company. 

Fluorolubes, fluorocarbon materials 
ranging from light oils wax-like ma- 
terials room temperature, are de- 
scribed. The materials are credited with 
high temperature stability and with high 
resistance many corrosive chemicals. 
The bulletin described some detail the 
physical, dielectric and behavior charac- 
teristics the several materials marketed 
under this name. 5956 


6.6.8, 4.3.1, 4.4.1 
Lucoflex-Solution Corrosion 


CORROSION ENGINEERS 


Vol. 


Chemical Plants. Can. Chem. Processin, 
37, No. 62, 64-65 (1953) 

Exhaust systems, self-supporting 
tanks, and tank liners are fabricated from 
hard polyvinyl chloride plastic for use 
the textile industry, pulp and food 
processing and chemical 
This plastic, called Lucoflex the 
American market, has proper- 
ties far superior rubber, stainless 
and other materials used the present 
time. non-flammable, and highly 
sistant most inorganic chemicals and 
certain organic ones. The German poly- 
vinyl called Vinidur, while one de- 
veloped the British called 


6125 


6.6.8, 7.2, 4.6.12 

Glass Fiber Installed Salt Water 
135, No. 203-204 (1952) 

larger quantities fluid. The stallation 
Continental Oil Company Kansas 
Tubing was run new 
inch overall casing 
which was protected from corrosive 
action the salt water 
the fluid the annulus equal 
weight naphtha. Tubing centrifu- 
gally cast foot lengths thermo- 
setting plastic reinforced ith glass 
required and thus the inside ameter 
not reduced permits the pipe handle 
much 50% more fluid. tographs. 


—INCO. 5972 


6.6.8, 7.2, 7.6.1 

All-Plastic Materials Construction 
for Corrosive Environments. 
Corrosion, No. 

(1953) Aug. 

new group “construction” mate- 
rials materials which can used 
fabricate processing and 
supported pipe are now available the 
corrosion engineer. These 
plastics—are sometimes unknown the 
corrosion engineer. The plas- 
tics self-supporting structura! material 
for anti-corrosive applications requires 
familiarty with them technically and 
economically. While hardly plant the 
chemical and allied field does use 
plastics coatings, adhesives, linings, 
gaskets, etc., the use corrosion-resist- 
ant all-plastic piping and tubing and 
all-plastic chemical processing equipment 
recent development which finding 
rapid acceptance, The technological and 
economical aspects this 
“construction” materials are 
Through discriminate and proper 
cations—some which are shown il- 
lustrations—plastics are becoming 
valuable tools the constant 
fight against corrosion. 6070 


EQUIPMENT 


7.1 Engines, Bearings and 


Turbines 


7.1, 3.5.9, 4.2.3, 1.3 
Gas-Turbine Progress Keport 
Materials, Cooling, and 
Harer. Bur. Ships, Dept. Paper 
before ASME, Fall Mtg., 
8-11, 1952. Trans. Soc. 
75, No. 127-136 (1953) Feb. 
Review improved high 
alloys for use gas turbines. 
tabulated with compositions 
rupture data. The use cer: 
ceramels are 
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May, 1954 


resulting from the presence vanadium 
ntoxide, certain sodium salts and 


the fuel ash discussed. 
alloy has yet been found that will 


resist the vanadium attacks. was re- 
ported that chromium-nickel steels, with- 
out other alloying elements, 
the best resistance attack. Biblio- 
graphy references included.— 


Valves, Pipes and Meters 
7.5.5 

Corrosion Control—And Its Relation 
Wrought [ron and Steel Piping. 
Hinchman Corp. Official 
Bulletin, Piping and Condi- 
National Association, 
60, No. (1953) June. 

recent results from cor- 
rosion efforts have changed the 
titude toward corrosion 


mitigation that there growing 
activity interest this engineering 
have the point, and the 
losses Such increasing scale 
now economic necessity that 
serious made control cor- 
rosion, direct losses, the 
indirect resulting from corrosion 
failures, lost product, shut- 


downs and public relations are 
increasing Underground cor- 
rosion sicels, because electro- 
chemical nature amenable con- 
trol the inert materials, chang- 
ing the environment the metal, 
the use barriers the environment 
and the use impressed current. 
Several corrosion under- 
ground tanks and piping are reported, 
together the control measures adopted. 
Economic aspects cathodic protection 
several types tanks are discussed. 

6115 


Electrical, Telephone and 
Radio 


3.6.9, 5.2.1, 8.2.1 

Protection Underground Cable 
Sheaths. \V. ALEXANDER, JR. Bell Tele- 
phone Co. Penn. Iron Steel Engr., 30, 
97-100; dise. 100-102 (1953) Apr. 
Causes stray currents and the re- 
medial measures taken prevent corro- 
sion underground cable sheaths are 
Forced drainage cathodic 
and use plastic cable 
sheaths are suggested preventive 
6229 


INDUSTRIES 


8.4 Group 


84.3, 5.8.2, 3.2.2 

Hydrogen Attack Steel. 
Dev. Paper before API, 18th 
878-883 (1953) May, June. 

lern refining processes and 
sour hydrocarbons have 
vulnerability steel equip- 
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ST. LOUIS: 


GATEWAY THE 
SOUTHWEST 
AND WEST 


QUALITY 
C/W PIPE 


BUILDS SALES 


FOR 


AERIAL VIEW STANDARD PIPEPROTECTION INC. PLANT 


Standard Pipeprotection Inc. designed and built 
the first plant include all the machines and 
methods and procedures necessary set the 
highest standards, and produce the finest coated 
and wrapped pipe. 


Now, this quality c/w pipe building sales for 
1953 sales 74% over 1952, 107% 
over 1951. Here proof the industry’s 
acceptance quality c/w pipe. 


WHY PAY THE SAME FOR LESS? 


3000 SOUTH BRENTWOOD BLVD. ST. LOUIS 17, 


and fissuring can sustained when Shows that metallurgists must Curll; “Mechanical Exhaust 
streams containing ammonia and hydro- strength, formability, thermal con- Rooms,” Postman; 
gen sulfide 7-9 are and corrosion high temper- the Full Automatic,” John 
Conditions necessary for the attack atures when selecting materials for nu- “Essentials Plating Rack 
occur and methods detect clear reactors. Cost, availiability, and Belke; “Electrical Power 
penetration are given. New with neutrons must also Plating. 
for its prevention use considered. Tables and “II. Rectifiers,” 
polysulfide and oxygen inhibitors are “Calculating Voltage Drops Alle 
INCO. 223 rosion Resistant Tanks and 
8.8 Group Paul McDermott; “Protective 
8.4.3, 6.2.5, 3.7.2 ings the Plating Industry,” 
Stainless Steels Petroleum Refining 8.4.3 Seymour; and “Control and 
Oil Gas J., 51, No. 39, (1953) Feb. from Refinery Waste. Fox. 
refinery industry. Use small Div., Kansas City, Sept. 22-24, 1952. 
carbon—usually under 0.08%—allevi- Gas J., 51, No. 22, 113-115, 117 8.8 Group 
ates the tendency toward embrittlement (1952) Oct. Petroleum 
the 400 series plain chromium steel, 123-126 (1952) Nov. 8.9.3, 5.2.1 Cat 
such types 405 and 410 which exhibit Outline the production ammo- Hugoton Plains Gathering System Cath 
excellent resistance oxidation. Use sulfate from refinery waste and 216.4 Miles Long. Gas 
nickel amounts related the description the equipment and mate- No. 23, 191-192 (1952) Oct. 
mium content, and small amounts ti- construction required for suc- Gathering system coal 
tanium cobalt, stabilized types application. Type 316 enamel coating and Dow 
321 and 347 give greater stability. Large has given satisfactory service the The entire coated pipe isolated 
amounts nickel are not useful steels handling ammonium sulfate and insulation and protected 
used for refinery services because nickel used for all vessels, process equip- One percent the Fede 
expensive and the high nickel-steels are ment and piping involved. Carbon bare lines 
corroded hydrogen sulfide and satisfactory for the handling anode NCO, 
dioxide. Molybdenum, types acid sludge and can used for vessels, 5886 
and 317, increases resistance and piping this service. 
and under certain conditions controlled that cor- Corrosion Problems Tankers, 
corrosion resistance. Effect from high concentrations prac- Some Methods Protecting the 
content resistance oxidation tically eliminated.—INCO. Surfaces Cargo Spaces. Johns 
carbon steel and chromium and chemi- Times, (1953) Jan. 23. 
cal compositions the steels including Corrosion cargo tanks occurs owing 
nickel content are Finishing Plant Engineering. presence water; white oil Michi 
8.4.5 1953. possibly because and Uni 
Metallurgy for Nuclear Reactors. Consists following papers: “Plat- action tank interior, which 
Gen. Elec. Rev., 56, 6-9 (1953) Martin, Jr.; abnormal vulnerability attack 
Mar. “Plating Room Floor presence water, especially salt 
Soran 
Spee-F 
Wor 
Theme 
Tretoli 
Nickel plated either both sides 
the electro deposition pure nickel which 
duced with new plating technique devel- and 
CORPORATION and now available ballast 
inhibit 
LECTRO-CLAD Plate and Sheet suitable for fabrication THICKNESS CLADDING can supplied particu- cluded 
into all types of storage tanks, chemical processing lar requirements and not necessarily governed by the me NE Co 
vessels and other equipment and installations where thickness of the steel plate over which it is applied. me Special 
corrosion or contamination problems exist. i proved 
ALL RELATED WELDING techniques perfected. LECTRO-CLAD Plates and Sheets withstand heating, 
x special equipment required. 4 forming, bending and other fabricating processes 895, 5 
without change. 
Exar 
LECTRO-CLAD PLATE the direct outgrowth the successful patented 
e to le 0 os 
BART PROCESS for nickel-lining seamless steel pipe and fittings. for 
method 
nation; 
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Black oil cargoes not have this 
Notes corrosion occurring 
and consideration protection 
organic coatings, cathodic protection, 
inhibitors, and dehumidification are in- 
cluded. Pitting mild steel cargo heat- 
coils black oil ships constitutes 
Cast iron coils have 
proved successful 

6153 


89.5, 2.2.5, 5.2.1 
Examination 335 Miles Asphalt 
Mastic Coated Pipe. MILTNER. 
miles continuously applied asphalt 
coated pipe laid 1941 has been 
extensive and systematic 
survey. This report outlines the 
ods test employed the exami- 
describes the test results, details 
failures found inspec- 
and discusses the coating behavior 
reference the prolonged 
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SERVICED 
THE MEN 
WHO SELL 


Another reason why 


You can depend 


the Coal Tar 
Protection 


Handy Tape Form 


The service behind 
TAPECOAT dis- 
tinctive this coal tar 
coating, itself. 


make this service 
dependable the prod- 
uct, the sales engineer 
who sells the job also 
services it. This means 
that you can count 
everything tells you 
because responsible 
for the job personally. 


The fact is, TAPECOAT 
gives you more lasting 
protection for your mon- 
coal tar product, and coal 
tar own de- 
fense against corrosion. 


Specify TAPECOAT for pipe, pipe joints, tanks, and other 
vulnerable steel surfaces above below ground. Its perform- 
ance record since 1941 merits your complete confidence. 


TAPECOAT comes rolls 18” and 24” widths. 
It’s easy apply our sales engineers will demonstrate. 


Write for brochure and prices today. 


1521 Lyons Street, Evanston, Illinois 


¥ 
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SPEE-FLO 
For Hot-Spray Application Protective Coatings 


Weather 
MASTIC FINISHES! 


Heavy asphaltum and mastic materials may 
sprayed smoothly, rapidly and uniformly 
with the SPEE-FLO POWERMASTIC HOT 
SPRAY HEATER. 


Fewer Coats Needed! 


Applications are sprayed fewer coats with 
increased film thickness and marked improvement 
quality. 


Investigate These Important Advantages Hot Spray! 


FASTER ALL-WEATHER SPRAYING 


SMOOTHER FINISH—UNIFORM FILM 
THICKNESS 


TWO COATS ONE APPLICATION 
GREATER FILM BUILD PER COAT 


POWERMASTIC SUPER 


MODEL 900 


3000 watts, 115 230 


volts 


THE SPEE-FLO CORP., Dept. C-5 


720 POLK AVE., HOUSTON, TEXAS 


Please send full information your line Spee-Flo Power- 
mastic Hot Spray Heaters for the application protective 
coatings and finishes. 


REDUCES PINHOLING—NO PULLING 
FROM EDGES 


MARKED LABOR SAVINGS ONE 
COAT REPLACES TWO 


MOVING PARTS 


THE 


watts, 115 230 volts 


219 


ADDRESS 


Weirton, West Virginia 


Division National Steel Corporation 


Durcopumps handle the severely cor- 
rosive tin plating solutions Weirton. 
These DuPont halogen solutions with low 
and containing fluorides are continu- 
ously circulated from collecting tanks 
plating trays Durimet Durco- 
pumps, which are completely insulated 
from stray currents. Weirton also uses 
Durco transfer pumps, filter pumps and 
sludge pumps. 

Weirton Steel Company, division 


PULLING National Steel Corporation, operates the 
world’s largest single tin mill. The strip 

meet customer requirements. 

Durco products have been the answer 
thousands tough chemical service 
problems. Maybe can solve yours. 
Write for Catalog call the Durco 
engineer your area. 


There are thirty-six Durcopumps this 

Number line Weirton. Durcopumps 

available twelve standard alloys 

supply heads 240 feet and capaci- 
ties 2000 G.P.M. 
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